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Declaration for the Interim Actlom Record of Decision

Site Name 2nd Location

F-Area Groundwater Oper able Unit
Savannsh River Site
Aiken County, South Carolina

The F-Ar ea Groundwater Operible Unit is the groundwater associated with the F-Area Hazar dous Waste
Management Facility (HWMF). Both the F-Area Groundwater Operable Unit and the F-Area HWMF are
part of the F-Area Fundamental Study Area. The F-Area HWMF (Building Numbers 904-4 1G, 904-42G,
and 904-43G) islisted as a Resource Conservation and Recovery Act (RCRA) regulated unit in Appendix
H of the Foderal Facility Agreement (FFA) for the Savannah River Site (SRS). These terms have been
defined in the Interim Action Proposal Plan for the F-Ar ea Groundwater oper able Unit. That document
ispart of the administrative record for this unit and isthe document on which this declaration and the
accompanying Record of Decision are based.

Statement of Basis and Purpose

The purposeof this | nterim Action Record of Decision (IROD) isto addressthe potential concernsat the
F-Ar ea Groundwater Oper able Unit under a program that comprehensively and responsively meetsthe
needs of Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) and
supportstheSRS RCRA Permit as the primary decision-nuddng authority. If theremedy appearing inthe
per mit issignificantly revised. areview of thisinterim action will be performed to determine whether
requirements for continued protection of human health @ nd the environment are being met.

This document presents the selected interim corrective action for the F-Area Groundwater Operable Unit
at the SRS. which was developed in accor dance with the FFA. This decision isbased on the
Administrative Record File for this specific unit. The selected interim action under CERCLA isno
furtier action beyond that required by the corrective action asidentified in the SRSRCRA Permit.

Assessment Of the Site

The F-Arcs RWMEF is a sour ce specific operable unit within the F-Area Fundamental Study Area. The F-
Arca HWMF islocated in the center of SRS, Southwest of Road E and North of head 4 approximately 16
milesfrom the nearest plant boundary. The F-Area HWMF consisted of three unlined earthen basinghat
had a combined maximum operating capacity of 20.8 million gallons of wast. water during operation.
The groundwater contamination plume associated with these basins s called the F-Ar ea Groundwater
OperableUnit and is observed in a zone which extends from the water table surface to approximately 150
feet Mow tand surface and covers an area of approximately 200 acres. The primury contaminants arc
tritium, alpha. and beta emitting radionnclides, and hazardous metals. The potential pathway for

contamination from the F-Area Groundwater Operatle Unit isthrough discharge of contamination into an
onsite stream.

Remedial alter natives were developed for corrective action of the F-Area Groundwater Operable Unit as
part of the SRS RCRA Permit process. Monitoring and investigation of the groundwater operable unit is
being conducted. DOE is scoping a phased approach 10 identify the optimal sequence of activities for
corrective action.
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Descriptisa of the Selected Remedy

Closure of the F-Area HWMF was conducted under 8 RCRA closure plan approved by the g it Carolina

e #Pantit o2 P e e —tal Control (SCDHEC). The corrective action of the groundwater
operable unit associated with these basins js being addressed under the SRS R 'Og,mm,

The CERCLA selected alternativefor the F-Area Groundwater Operable Unit is no further action beyond
that required by the spg RCRA Permit. The remedy described in the 1992 SRS RCRA Permit provides
for recovery of contaminated groundwater via extraction wells and treatment of hazar dous vonstituents
and radinnnelidlevcent tritium and nitrates). The treated water under* conditions of current permit

will be injectsd into the shallow SQUIEET 81 1. uvoradient avtent of the nlume DOE hasbeen oo g
10 implement this gcyion On March 1, 1995, the rencwal of the SRS RCRA Permit oo o &0 550 o

for public/permitiee r eview and comment.

Declaration Statement

Corrective action for the F-Area Groundwater Operable Unit isspecified by the SRS RCRA Permit issued
by* State of South Carolina. Pursuant to the FFA, the per mit addresses all identified constituents
capable°r har ming human health and the environment. This action has been determined to be protective
of human health and the environment under CERCLA. Therefore, no further remedial action heyond or
in addition to that established under the SRSRCRA Permit js necessary under CERCLA.

i 7

Date Thomas F. Heenan
Assistant Manager for
Environmental Restoration and Solid Waste
U.S. Department of Energy

4-72-95 7@2,&@/)’ i 1
Date Ao John H. Hankinson, Jr.
V' Regional Administrator
U.S. Environmental Protection Agency
Region 1V




D H E Boerd: Richard € Jabbow, DDS, Chalrman H i
C RobertJ Swipling, Jr., Vice Chairman Wiliam M Huli, Jr. MD

Sandra J Molander, Secretary RogoerLeaks Jr.
Department of Hes!th and Environmentsl Control Butner R, Maybank, i
2600 Bult Street. Columbia, SC 28201 Promoting Health, Protecting the Environment

April 13, 1995 —

MEGEIVE

CERTIFIED MAIL D
APR |9 1985

Mr. Thomas F. Heenan, Assistant Manager

Environmental Restoration and Solid Waste

Savannah River Operations Office i sy E SAVENNAG RIVTREC,
U. S. Department of Energy

P.o. Box A

Aiken, SC 29802

Mr. John H. Hankinson, Jr.

Regional Administrator

U. S. Environmental Protection Agency, Region 1V
345 Courtland Street

Atlanta, GA 30365

RE: Savannah River Site
SC1 890008989
Aiken County

F-Area Seepage Basin Groundwater Operable Unit
H-Area Seepage Basin Groundwater Operable Unit

Gentlemen:

The South Carolina Department of Health and Environmental Cent rol (SC DHEC) has
reviewed the Interim Records of Decision (RODYS) for the remedialalternative selection on the
-F-Area and I-I-Area Seepage Basin Groundwater Operable Units atthe Savannah River Silt.
SCDHEC concurs with these interim RODs. In concurring with the e interim RODS, SCDHEC
does not waive any right or authority it may have under federal or state law. SCODHEC reserves
any right and authority it may have to require corrective action in accordance with the Section
X)04(u) and (v) of RCRA, South Carolins Hazardous Waste Management Act, and the South
Carolina Pollution Control Act. These rights include, but are not limited 1o the right 10 ensure
all necessary permits are obtained, all clean-up goals and criteria are met , and 10 take a separate
action in the event clean-up goals are not met.  Nothing in the concurrence shall preclude
SCDHEC from exorcising any administrative, legaland equitable remedies available to require
additionalresponse actions in the »ventthat: (1) (a) previously unknown or undetected conditions
arise at the site, or (b) SCDH EC receves additional ' formation not previously available
concerning the premises upon which SCDHEC relied in concurring with the selected remedial
alternatl ye: and (2) the implementation ot the remedial alternative setected in the final RCD s
no longer protective of public health and the eavironment.

Furthermore, DOE is not released from cay hability it may have pursuantto any

c) 194 8 (T Pl

ENVIRONMENTAL PROTECTION DEPT.



provisions of State and Federal Law including any claim for damages for liability to the
destruction of, or loss of, natural resources. }

Should vou have any concerns regarding the matter, please contact Keith Collinsworth
a 896-4055.

Sincerely;

R. Lewis Shaw, PE
Deputy Commissioner

Environmental Quality Control

RLS/kac

cc: Thomas M. Treger, DOE
Cynthia V. Anderson, DOE
John Cook, WSRC (signed origina)
Jon D. Johnston, EPA
Camilla Warren, EPA
MyraReece, DHEC-Lower Savannah
Keith Lindier, DHEC-BSHWM
Randy Thompson, DHEC-BSHWM
Ken Taylor, DHEC-BSHWM
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L Site and Operable Unit Names, Locations, ¢ nd Descriptions

The Savannah River Site (SRS) occupies approximately 300 squar e miles (800 squar e km) adjacent to the
Savannah River, principally in Aiken and Barnwell Counties of South Carolina (Figure 1). SRSisa
zacured facility with no permanent residents. Thesite is approximately 25 miks (40 km)southzast of
Augusta, Georgia, and 20 miles (32 km) south of Aiken, South Carolina. SRS is owned by the United

States Department of £nergy (DOE). Westinghouse Savannah River Company (WSRC) isthe managing
and operating contractor for DOE.

Theoriginal mission of the site wasto produce nuclear materialsfor nationat defense. Recycling and
reloading of tritium to keep the nation’s supply of nuclear weapons ready isa continuing site mission.
Today the separations Facilities, of which F Area is a part, are processing existing inventories of
materialsfor e variety of purposes, including supplying Plutonium-238 for deep space probesand
processing irventoried liquid r adioactive materials into solid form for storage and testing. This activity i?
expected to continuefor several years.

The F-Area BWMF isa RCRA-regulated unit (Figure 2). Asan operable unit, the basins comprising the
F-Area HWMF wer e stabilized and closed in 1991. The F-AreaGroundwater Operable Unit isthe
groundwater associated with the F-Area HWMF. Contaminant plumes arc shown on Figure 3.

IL Operable Unit History and Compliance History

Operable Unit History

The F-Arcs HWMF (basins F-1, F-2, and F-3) was operated from 1985 until November 7, 1988. During
that time, the facility received wasteeffluents from F-Area chemical separationsfacilities such asthe
nitric acid recovery unit, waste storage system evaporator overheade, and general pur pose evaporator
overheads. Significant amounts of nitrate and caustic were received. Tritium was the primary
radionuclide released to the basins.

The basins wer e closed by dewatering, physically and chemically stabilizing the remaining sludge on the
bottom of the basins and placing a muhi-layer clay/soil cover over them. The cover system reduces
rainwater contact with the stabilized sludge and further contamination of the groundwater.

Compliance History

Theentire SRSwas placed on the National Priorities List (NPL) in December 1989. Following that date,
RCRA preventive activities at the F-Area HWMF have also been required to meet CERCLA regulations.
TheFederal FacilitiesAgreement, which became effective in1993, formalized theintegration of RCRA
and CERCLA in remediations on the SRS, Remediation of environmental contamination on the SRSis
directed by a Federal Facility Agreement (F¥AY, which was signed by EPA Region |V. DOE, and
SCDHEC and became effective August t6. 1993. The FFA identifics all Sitesthat may require

remediat ion and establishes an administrative process 12 set priorities and guide response actions. The
FFA requires CERCLA Records of Decision for all RCRA decisions

Preventive actions at the F-Area HWMF wer e conducted pursuant to the requirements of RCRA per
Settlement Agreement 87 27-SW Hetween SCOHEC and DOE. In 19S8. aRCRA Closure Plan was
submutied to SCDHEC. The closur e plan underwent revisions to addr essSCDHEC comments prior to
approval in 1989. Closure of the F-Area HWMF was begun in 1989. completed in January 1991. and the
unit was certified closed in February 1991. In April 1991, the closur e certification was accepted by
SCDHEC as bcmg in compliaroe with RCRA requirements. Following a review of the SCDHEC RCRA
action, EPA determined that it was protective of human health and the environment and that no additional
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actions were necessary. The three parties 1o the FFA then embodied this decision in a CERCLA Record of
Decision on the dosed basins which was signed on September 10, 1993, A RCRA Permit Application for
Postclosure Care of the cover and to address groundwater contamination was submitted in December 1990
and revised in 1992. SCDHEC addressed the F-Area HWMP in the SRS RCRA Pemnit effective

Newvember 1092, This permit required submittal of 3 corrective action plan for the groundwater associated
with the F-Arcs HWMEF. The Corrective Action Plan was included in the RCRA Per mit Renewal
Application (submitiea in October 1993). On March 1,1995, as part of renewal of the permit, a draft SRS

RCRA Permit was issued for public/permittee review and comment. | ssuance of the renewed SRS RCRA
Permit isanticipated in the near term.

IOL  Highlights of Community Participation

The public comment period for the F-Area Groundwater Operabl. Unit Interim Action Proposed Plan was
from December 14, 1994 to February 1S, 199S. The comments received on the Interim Action Proposed
Plan ar c addressed in the Responsiveness Summary found in Appendix B.

IV.  Scope e nd Role of Operable Unit Within the Site Strategy

T& description of the remedy addressing groundwater contamination at the F-Area Groundwater
Oper able Unit, summarized below, is from the SRS RCRA Permit.

As described in the SRS RCRA Permit the goat of remediation of the F-Area Groundwater Operable Unit
isto lower contaminant concentrations in the groundwater associated with the F-Area HWMF 1o levels
specified in the RCRA permit and to minimize the discharge of contaminants te the adjacent stream. In
accordance with the current 1992 SRS RCRA Per mit. theremediation progr am includes groundwater
extraction, treatment, and injection at the upgradient extent of the contamination. The remediation
follows the closure of the F-Area HWMF, and precedes the investigat'on of smaller sour ce-specific units
in the F-Area Fundamental Study Area. The smaller sour ce-specific sites will require investigati. a and
possibly remediation in accor dance with theFFA. The groundwater remediation is an interim measure
pending an evaluation of its effectiveness in actual practice. The 1992 RCRA Permit specifies that the
over all corrective action will beimplemented in phases and will be periodically reevaluated. T he scope of
the Phasel action coupled with possible future actions{i.¢., Phase It, Phase 111) will serve to provide
protection to human health @ nd the environment.

V. Summary of Operable Unit Characteristics and Contaminants

Wastc effluents from F-Area chemical separations facilities including the nitric acid recovery unit, waste
storage system evapor ator overheads, and general pur poseevaporator over headswere dischar ged to the F-
Area HWMF. Significant amounts of nitrate and caustic were discharged to the basins. Tritiwm was the
primary radioactive constituent (99%) released to the basins. According to the RCRA Permit the
following constituents have been detected at 2ozcentrations above the Groundwalter Protection Standards
(GWPS) established in the 1992 SRS RCRA Permit:

Hara aytituents (South Carolina Hazar dous Waste Management Regulations 264.94 Table 1)
Arsenic Barium

Cadmium Chromium

Lead Mercury

Selenium Silver
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Hazardous Constituents (SCHWMR 261 Appendix VII/264 Appendix IX)
Antimony Benzene
Bis(2-cthylhexyl) phthalate Cobalt
Copper cyanide
Nickel Phenols
Tetrachlorocthylene Thallium
Trichloroethylene Trichlorofluoromethane
vanadium zinc
Non-Hazardous Constituent
Nitrate
Specific Radionuclides * Indicators
Gross Alpha Gross Beta (i.e., Nonvolatile Beta)

Total Radium (226 + 228)
Americium-241
Curium-242

Curium-246

lodine-129
Plutonium-239/240
Radium-228
Technetium-99
Thorium-230
Uranium-234

Uranium-238

Stati stically Derived nstituent
Uranium

VI. summary of Operable Unit Risks and Basis for Remedial Action

The maximum detected level of several contaminants (e.g., tritium, cadmium, and ead) in the F-Area
groundwater currently exceed the National Primary Drinking Water Standards, and applicable state
standards. However, potential exposures to the general public are minimized by the distance from the
operable unit to the siteboundary, by natur al attenuation and radionuclide decay, by institutional controls,

Tritium
Cesium-137
Curium-243/244
Cobalt-60
Plutonium-238
Radium-226
Strontium-90
Thorium-228
Uranium-233/234

Uranium-235
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and by dilution in receiving streams. | n addition, all off-site contaminant concentrations ar c well below
drinking water and other applicable standards. This corrective action will address the potential ecological
impacts at the seeplines along Fourmile Branch, and will also serve to address the ambient water quality
standards in Fourmile Branch by remediating this operable unit. The remediation of the F-Area
Groundwater Oper able Unit will be designed to mext, as far as practicable, the Phase I groundwater
protection standards outlined in the RCRA permit.

VI11. Description of Alternatives

Threealternatives were evaluated for remediation of contamination at the F-Area Groundwater Operable
Unit. Each alternative is described below.

1 No Remedial Action.

2. Groundwater Recovery and Hydraulic Control with treatment of mobile hazardous constituents and
radionuclides (except tritium and nitrates) and discharge of treated water to a surface stream.

3. Remedy as provided in tho SRS RCRA Permit, i.e., groundwater recovery and hydraulic control
with treatment of mobile hazardous constituents and radionuclides (except tritium and nitrates) by

treatment and injection of treated water into the shallow aquifer at the upgradient extent of the
plume.

All three of the altematives include groundwater monitoring. engineering and administrative controls 1o
guard against inadvertent human and ecological exposur e to contaminated water.

Altzrnative 1. No Remedial Action

Under Alternative 1, no groundwater extraction would be conducted. Concentrations and activity levels of
the constituents of concern would gradually be reduced with time through natural attenuation processes
such as dispersion and radioactive decay. Groundwater would continue to dischar ge low levels of
contaminantsinto surface waters. Ingtitutional controls and long term monitoring of groundwater, surface
water, and ecological conditions would be components of the no remedial action alternative. These
activities are already being implemented and associated costs arc substantially lower than the other
alternatives. The lower cost is duc to the lack of capital expenditures, such asthe procurement of a
treatment system and the installation of walls. Potential risks to ofl-site receptors would be identified
through monitoring and minimized by inst itutional controls.

Alternative 2. Groundwater Recovery, Treatment, and Discharge to a Surface Stream.

This alternative would consist of recovery of contaminated groundwater via extraction wells and treatment
to remove hazar dous constituents and radionuclides (except tritium and nitrates). The treated water

would be discharged through an NPDES permitted outfall into a surface stream at SRS. A practical
technology to remove tritium fr om the groundwater does not exist. Therefore, tritium would be released
to the surface water . Hazar dous constituents and radionuclides removed from the groundwatcr would be
immobilized and disposed in permanent disposal vaults at SRS

Discharge of the treated water would shorten the fiow path of tritium-contaminated groundwater to
surface streams. This strategy would allow less lime for tritium decoy befor e water discharges to surface
waters. in the short term this system could increagpecific activities of tritium in the onsite receiving
streams. However, theimpact to the Savannah River would be negligible due to dispersion and dilution.
{The specific activity of a radionuclide is equivalent to the concentration of a chemical),
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Institutional and engincering controls, plus long-term monitoring of groundwater and surface water
conditions would be part of Alternative 2, and anticipated to be lower in cost than Alternative 3.

Altzrartive 3. Groundwater Recovery, Treatment, and Injection

Alternative 3 is the remody provided in the 1992 RCRA permit. It provides three phases for the recovery
of contaminated groundwater via extraction wells and treatment of hazardous constituents and
radionuclides (except tritium and nitr ates). The extraction wells would capture the plume as defined by
the 10,000 picoCuries per milliliter (pCi/mL) tritium contour (Figure 3) Groundwater modeling was
used to determine optimal well locations and pumping rates. Unlike Alternative 2, the treated water
would be injected into the shallow aquifer at tho upgradient extent of the plume. Meetiag treatment
standards provided in the RCRA permit in the injected waler is the remedial goal of Phase 1.

Although tritium will not be removed from the groundwates, injection of the treated water will partially
control the movemeat of tritium-contaminated water . Upgradient injection will lengthen the tritium flow
path to the seep lines, allowing more time for tritium decay before the pjume water discharges to the
receiving stream. This will reduce tritium discharges t0 the onsite receiving surface stream.

Institutional and engineering controls, plus | ottg-term monitoring of groundwater, surface water, and
conditions would be part of Alternative 3. Thisalternative could be operational in accor dance
with the schedules in the SRS RCRA Permit, and it would have the highest costs of the three alternatives.
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Table 1. Applicable or Relevant and Appropriate Requirements (ARARs) and Guidance
Actions Requirements Prerequisites Federal Citation South Carolina
: ‘Code of Laws
|LOCATION - SPECIFIC
Groundwater Establish a Measurement of |40 CFR 270.14 SC-R.61-
Remediation h.active action | hazardous 79.270.14
wogram constituents in the |40 CFR 264.92-
groundwater Which | 100 Sc - R.61-
exceed established 79.264.92 -100
concentration (Implemented by
limits. - the SRSRCRA
Substantive Permit)
requirements
applicable
CHEMICAL - SPECIFIC
Protection of the Ihe general public | Dose received by JOE Order $400.5
general public must not receive an | the general public
‘mm ali sources Of | »fective dose from all sources of
-adiation squivalemt dose radistion exposure
equivalent greater |e ta DOE facility -
than 100 TBc guidance
mrem/year
WOIKEr Protection | Maintain wo-ker | Internal and DOE Order
exposures t0 “ as external sources Of | 5480.11
low asreasonably | continuous
achievable” exposure to
(ALARA) occupational
workers at a DOE
facility - TBC
Guidance
Maximum Internal and DOE Order
exposure {0 external sources of | 5480.1 |
occupational continuous
workers: 5 exposure to
rem/year occupational
(stochagtic); SO workersat a DOE
rem/year facility - TBC
(nonstochastic) guidance
effective dose
eguivalent
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Table L Applicable or Relevant and Appr opriateRequirements (ARARs) and Guidance(Cont'd)

Actions Requirements Prerequisites Federal Citation South Carolina
Code of Laws
UACTION- SPECIFIC
Water Treatment  [Discharge [imits SC - R.61-9
will be established
in the permit
[Stormwater [Prepare &' orice of SC Pallution
discharge Intent in activities over 5 Control Act Title
accordance with acres - 48-1-10
NPDES SC
1000000 Applicable
Erosion Control | Develop a plan for |Land disturbing SC 72-300
erosion sediment  |activities-
cont.
= Applicable
Well Construction | Constructiot by a | Drilling water SCR61-71
certified dnileris | wells -
required Applicable
standards for Drilling Water 40 CFR 144-147 SC R.61-71
construction, wells -
maintenance, and
operation of all
wells Applicable
Standardsfor Construction SC R.61-87.4
construction of injection well «
injection wells Applicable
IDischarge of Injection of any Dischargeto
treated water to watersto injection wells -
groundwater groundwaters Of Substantive
the State by means [equirements
of an injection wcll| applicable
is prohibited
except as
authorized by a
Department permit
or rule
Wastcwaicr state of s.C. Construction and S.C. Pollution
Treatment requiresa permit | operation of Control Act Title
to build and a industrial 48-1-110
wastewater faciiity | wastewater
treatment facility -
Substantive
requirements
o pplicable
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Table | Applicable or Relevant and Appropriste Requirements (ARARs) and Guidance (tint’d)
Actions Requirements Prerequisites Federal Citation South Carolina
Code of Laws ]
Wastcwater A NESHAP Radionuclides 40 CFR 61.%
Treatment (cont’d) | evaluation to other than radon

determine if source | from DOE

of radionuclide facilities (Air
emission requires | discharge may or
EPA approval may not be a part
of the selected
treatment process)
- TBC Substantive
requirementsmay
. be applicable
Secondary wasie | Disposalin alow | Generation of Low | DOE Order
Disposal level waste Level radioactive | 5820.2A
disposal facility secondary waste -
TBC guidance

Acronyms used in Table

‘TBC = to0 be considered

CFR = Code of Federal Regulations

DOE = Department of Energy

EPA = Environmental Protection Agency

NPDES = National Pollutant Discharge Elimination System

NESHAP = National Emissions Standards for Hazardous Air Pollutants
UIC = Underground Injection Control
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VIIL Summary of Comparative Analysis of Alternatives

Each of the remedial alternatives was evaluated using nine criteria established by the National

Contingency Plan. The criteria were derived from the statutory requirements of CERCLA, Section 121.
Tne results of the evaluation are presented in Table 2.

Description of Nine Evaluation Criteria

Compliance with Applicable or Relevant and Appropriate Requirements (ARARs) - addresses whether a
remody will meet all of the AR ARs of ether federal and state environment statutes.

Overall Protection of Humam Health and the Environment- addresses whether a remedy provides

adequate protection and describes how risks posed through each pathway ar c eliminated, reduced or
controlled through treatment, enginecring controls Or institutional contrals.

Long-term Effectiveness and Permanence - refers to the magnitude of residual risk and the ability of a

remedy 1o maintain reliable protection of human health and the environment over time oncecleanug goals
have been met.

Short-term Effectiveness - 1 efer sto the speed with which the remedy achievesprotection, as well as& ¢

polential for a remedy to create adverse effects on human health and the environment that may result
during the construction and implementation period.

Reduction of Toxicity, Mobility or Volume Through Treatment - assesses r eduction of toxicity, mobility, or
volume through treatment, including how treatment is used to addressihe principal threats posed by a
media-specific operable unit.

Implementability - assesses the technical and administrative feasibility of a remedy, including th.
availability of materials and services that maybe used te implement the chosen solution.

Cost - includes capital and operation and maintenance costs.

Stote Acceptance - indicates whether the state concurs with. opposes, or has no comment on the preferred
alternative based en itsreview of the proposed action.

Community Acceptance - Will be assessed in the Recor d of Decision following a review of the public
commentsreceived on the proposed interim actions.

IX. Selected Remedy

The SRS RCRA permiit is viewed as the prizuasy decision.micing e rthority, Alternative 3 (groundwater
recovery, trestment @ nd injection) isthe corrective action deseribed in the 1992 RCRA permit. This
action has been determined to be protective of human health and the environment under CERCLA, and
therefore, no additional corrective action under Phase lis necessary at thistime.

1
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Table 2. Evalustion of AlternativActions Considered for Remediation of Groundwater Contamination.

Evalustion Criteria Alicrnative 1 Alternative 2 Alternative 3
No Action Pump-treat-discharge o Pump-treat-inject
stream (RCRA permit)
Ovenall Protection of This alternative is the | In the short term, this ] This alternative will
Human Health and the | least protective of altemative will increase | minimize tritium
Environment ' human health and the  J tritium flux to the discharge to the
eavironment. If Savannah River (levels | wetlands, streams, and
groundwater above the | will remain below ultimately to the
GWPS continues to seep | DWS). Savannah River. This
along Fourmile Branch alternative is protective
uncontrolied, then some of buman health and
measure of human and environment.
ecological impact may
OCCuf.
Compliance with This alternative will N0t | This water treatment The water treatment
ARARs e in compliance with | unit will be constructed | unit will be constructed
the Groundwater in full compliance with | in full compliance with
Protection Standards as | wastewater treatment wastewater treatment
contaminant regulations. Treated regulations. Treated
concentrations in the groundwater Will meet | groundwater will meet
ground-vater and local | NPDES requirements | Underground Injection
anile surface water and off-gas from the Control (UIC) per mit
exceed primary drinking; | treatment unit will meet | requirements o nd off-
walter standards. Clean Air Act gas from the treatment
regulations. Cleai. up  J unit will meet Clean Air
goalsfor thisalternative | Act regulations. C: san
will be based on up goats for this
drinking water alternative will meet
standards (with the RCRA permit levels.
exception of tritinm).
Long-term effectivencss; | Adequacy of this Contaminants (except  f Contaminants (except
and permanence alternative will be tritium and nitrates) willlff tritium and nitrates) will

assessed by monitoring.

be removed from the
groundwater and

disposed of in low level
radioactive waste vaults
at SRS. Residual risk is
expected to be minimal.
Adequacy of this
remediation Wil be
assessed by monitoring

be removed from the

groundwater and
disposed of in low level
radioactive waste vaults
at SRS. Tritium
discharge to surface
water will be
minimized. Residual
risk isexpected tobe
minimal. Adequacy of
this remediation will be-
assessed by monitorin
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Table 2. Evaluation of Alternative Actions Considered for Remediation of Groundwater Contamination.
(coot%)
Evaluation Criteria Alternative 1 Aliernative 2 Alternative 3
No Action Pump-treat-discharge t0 Pump-treat-inject
stream (RCRA permit)
Roduction Of toxicity, None Wata treatment process | Water treatment process
mobility, a volume will remove will remove
through treatment contaminants (except contaminants (except
tritium and nitrates) tritium and nitrates)
from the groundwater, |from the groundwater,
reducing toxicity. reducing toxicity.
Tritium release to Tritium r elease to
surface water may be surface water will be
increased; however, reduced by allowing a
tritium levels in the longer timefix
Savannah River will radioactive decay of
remain well below tritium before it
drinking water dischar ges to surface
standards. waler. .
short-tam effectiveness | This alternative does not | Groundwater recovery | Groundwater recovery
provide a short-term and treatment will and treatment will
remedy for preventing | immediately reduce the | immediately reduce the
dischaiges of amount Of contaminants | amount of contaminants
contaminated (except tritium and from discharging to
groundwater o nitr ates) from wetlands and streams.
wetlands, surface discharging to wet'ands | Tritium release to
streams and ultimately | and streams. Tritium surface water will
the Savannah River. releaseto surfacewater | immediately be reduced
will be increased. by allowing a longer
however, tritium levels | tires for radioactive
in the Savannah River | decay of tritium befose: it
will remain well below | dischargesto surface
drinking water water.

standards.

Sincerisksto the offsite
population are minimal

Since risksto the offsite
Population are minimial,
N0 measures to protecil

no measures to protect | the community will be:
the community will be | required during
required during remediation and dursing

remediation ® nd during
the time period before
remedial goatsare met.
Protection of workers

will be required 10 eliminate risks
climinate risks associated with
associated with handling and treatmeint

handling @ nd treatment
of radioactive materials.

the time period before
remedial goals arc met. ||
Protection of workers
will be required to

of radioactive materials.
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Table 2 Evaluation of Alternative A ctions Considered for Remediation of Groundwater Contamination.
(cont’d)
Evalustion criteria || Alternative 1 No Action Aliernative 2 Alternative 3
Pump-treat-discharge t0 Pump-treat-inject
stream (RCRA permit)
Implcmentability This alternative is Water treatment Water treat processes t0
already in place. processes 10 remove femove contaminants of
contaminants of concern { concemn (except iritium
{except tritium and and nitrates) arc
nitrates) arc commercially available.
commercially available. ] Technology to inject
treated water into an
aquifer exists; however,
there may be operational!
problems with such a
fystem. some
development maybe
tequired before the
injection system de<ign
tan be finalized.
{ Capital Cost = None Capital Cost = Capital cOSt=
approximately $16 approximately S 16
Maiutenance & million. million.
Operation =
Groundwater Maintenance & Maintenance &
Monitoring and Operation ar c probably | Operation = estimated
Repotting Costs lessthan thepreferred | to be between S? and S3
alternative because million per year.
surface dischargeis less
expensive 10 operate
than an injection field.
state Acceptance During negotiations During negotiations This alternative has
with regulators, it wa:s | with regulators, it was [} been accepted by
indicated that this indicated that this SCDHEC. A RCRA
alternative would nNot be [l alternative would not be: || permit requiring a
" acceptable t0 SCDHEC. |} acceptable to SCDHEC [} corrective action plan

for pump-treat-inject 10
remediate groundwater
contamination has been.

watcrs. issued.
Community Acceptance: [| This criterion will be Thiscriterion will be Thiscriterion will be
completed following completed following completed following
public review., public review. public review.
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) & Statutory Determination

The National Contingency Plan (40 CFR 300.430(0(9)) sets forth NinNe evaluation criteria that provide the
basis for evalusting alternatives and subsequent selection of a remedy. The selected alternative,
Altemative 3, was cvaluated with respect to the five statutory findings, as required for jnterim actions
under CERCLA. The results of the evaluation are as follows:

Protection of Human Health and the Environment. Alternative 3 will mitigate risks of exposure to
contaminated surface water by minimizing discharge of contaminated groundwater to the adjacent
wetlands and stream. In addition, removal of hazardous constituents and radionuclides (except tritium
and nitrates) will reduce the future risk of exposure to contaminated groundwater by ingestion.

Attainment of ARARs. All ARARs, as identified in Table 1, pertaining to the treatment and disposal of
contaminated groundwater and injection of treated water will be met by the proposed alternative.

CoOSi Effectiveness. Aliernativ3 has significantly higher operating and maintenance costs than the other
temuvea.mtheiajawonsymluxyeaedbbealongmmdmy,mmemmum
However, operation Of any treatment facility which will handle radioactive materials will be costly.

Use of Treatment Technologtes and Permanent Solutions to the Maximum Extent Practicable. The
chemical water treatment ,  .ess represents Utilization of treatment technologies to the maximum extent
practicable. No practical trestment is ® vaildds for tritium.

Reduction of Mability, Toxicity, and Volume. The selected altemnative utilizes extraction and treatment of
contaminated groundwater in a way that minimizes migration of conta.ninants to sunk waters and
reduces the mass of contaminants in the plume. Hazardous constituents and radionuclides removed from

thcmndmmllbeummobiﬁmmm permanemt disp sal vaults at SRS. The system will
be designed to ensure that the secondary waste sludge will not be a hazardous waste.

X1.  Explanation of Significant Changes

Therewereno significant changes.

15
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i APPENDI X A

L References for Development of ROD Format

F EPA, 1991. "Guide t0 Developing Superfund No Action, | nterim Asction, and Contingency Remedy

. RODs,” OSWER Publication 9355.3 -02FS-3, U.S. Environmental Protection Agency, Washington, D.C.,

% April 1991.

f ~ Weeks, Victor, 1993. “Regarding Records of Decision, F-Ar ea and H-Area, Savannah River Site. Aiken,

IS South Carolina”, Letter t0 Goidell (DOE), Savannah River Site, Aiken, SC, April 14, 1993.

~ ; WSRC, 1992. "Draft RCRA Facility Investigation/Remediil lav&tiplion Program Plan,” WSRC-RP-89-

; 994, Rev. 1, Chapter 15, Westinghouse Savannah River Company, Aiken, South Carolina, May 1992,
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APPENDIX B

RESPONSIVENESS SUMMARY

During the 34 day public comment period, a request for a public meeung was received. The public
meeting was held on January 9, 1995, in the North Augusta Community Center, North Augusta, South

Carolina. The public comment period was extended an additional 30 days so that comments could be
submitted.

DOE has received comments regar ding the F&H Areas Groundwater Oper able Units and they have been
addressed in this Responsiveness Summary. These comments are available for review in the
Administrative Record.

During the public comment peried, sever al letters wer e submitted from individuals and groupsregarding
the proposed interim action. This Responsiveness Summary addresses the general comments and
concer ns from the public meeting and specifically addresses the written comments received. The
summary is divided into three sections: 1) general responses t0 specific comments and questions raised
during the public meeting. 2) responses t0 Written comments received en questionnaires at the public
meeting, and 3) specific responses to written comments received during the public comment period.
Please note that some of the specific comments ar c addressed in the general response section due to
common questions and concerns.

Many of the comments that DOE has received relating to this type of projuct question the soundness of the
planned remediation. DOE isrequired to continue the groundwater remediation project under theterms
of the Resource Conservation and Recovery Act (RCRA) Hazardous Wa.te Permit that isissued by the
Stateof South Carolinain conjunction with the United States Environmental Protection Agency (EA).
This permit sets forth all the requirements with which DOE is obligated to comply. Prior to issuance of
the per mit, the South Carolina Department of Health and Environmental Contr ot (SCDHEC) issuesa
draf permit that is made e vailabtc to the public and the DOE for a 4S day comment period. Any
interested party can request a public hearing to discuss concer nsregarding the conditionsset forth in the
draft permit. SCDHEC will evaluatethese concerns prior to issuing afinal hazardous waste per mit.
Many of the comments received arc in regar ds to the appropriateness of this corrective action. These
comments will be addressed through the SCDOHEC RCRA renewal per mitting process during the 45 day
public comment period.

The following questions were extracted from the public meeting transcript and arc number ed sequentially
for case of reference as they appeared in the transcript.

1. How does the cost effectiveness Of this pr~eram relate to Grumbly's Six gods?

Response: Grumbly's six goalsarc:

. Eliminate and manage the urgent risksin our system
Emphasize health and safety for our workers and the public
Establish ¢ system that is managerially and financially in control
Demonstrate tangible resutts
Focus technology development efforts on identifying and over coming obstacles to progress
Establish a stronger partnership beiween the DOE and its stakeholders

These six Grambly goals arc Department of Energy programmatic goals. In terms of these goals
the F-  nd H-Area projects do not rate highly in terms of managing urgent risks. However, SRS
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must work within the framework of existing laws and regulations in making decisions regarding
the cleanup of F- and H-Ar ea Groundwater Operable Units.

2. Provide scientific justification?
Response: AS part of the development of the Corrective Action Program contained in the RCRA
Part B HWMF Permit, 12/3/90, SRS evaluated several potential ground water remediation
technologics for implementation at the F&H Seepage Basks. Based on a thorough evaluation of
various treatment alternatives, which included evaluation of Treatment Effectiveness, Constituents
Treated, Treatment of Seep Area, Regulatory Requirements, Implementation Schedule, Capital
Cost, etc., SRSselected the ground water removal with the* treatment remediation
alternative. Further studies wer e performed to evaluate the potential surface treatment .
technologies, and potential treated effluent dischar ge alternatives. A request for proposal hasbeen
sent out for bid 12/28/94. A commercially available water treatment unit will be selected based on

technical evaluation of the vendor bids, cost, and the ability of the unit to meet or exceed the clean
up levels.

Alter nate remedial technologies have been evaluated as part of technology selection for the RCRA
corrective action plan. Evaluation criteria included treatment effectiveness, feasibility, ability to
satisfy regulatory requirements, and capital cost. Pump and treat was chosen largely because it isa
developed technology for groundwater remediation. A demonstrated technology can be
implemented mor e quickly (and usually mom inexpensively) than an innovative technology which
would requireextensive laboratory and fieldtesting prior to implementation.

Potentially applicable technologies which have been consider ed include immobilization techniques
such as dap soil mixing and in-situ vitrification. Other potuially applicabletechnologies arc
those which remove or immebilize contaminantsin-situ (such as electrokinetic migration and
magnetic separation.) Introduction of chemicals into the svhsurface which would cause
precipitation of contaminants or mobilize them for faster removal have also ban considered. All of
these were eliminated from consider ation because of the expense involved in development and
testing Of these technologies, and because of the uncertainty of their effectiveness.

3. How long will the process take?

Response: The duration of the entire remedial process has not yet been determined. The RCRA
Part B p~mit application calls for remediation to be accomplished inphases. Phase 1is expected
to operate for five years. Theeffectiveness of the corrective actionwill be evaluated at the
conclusion of Phase 1. At that time. a decision will be made whether to discontinue operation of
theremedial system, to continue operatton without modification, or to modify the system to
enhance its performance in the next phase.

4. What kind of a standard arc you cleaning up 10? Residential or Industrial? Arc you cleaning up 10
a residential standard? If thisis beine cleaned up to an industrial standard, would this even have to
be done? So the reason to do thisisto reduce the levets in the GW and at the scepline to get it to a
residential standard? And if wc were taking about e n Industrial standard, it would strictly be for
thetsitium contamination. is that right? Discussion on land usc including if industrial use, a
different standard should be applied Isthat land use policy More you go in and spend money?

Response: Theclean up levels, Groundwater Protection Standar ds(GWPS) ar ¢ based on drinking
water standards and background levels. These values ar c mandated by the RCRRA permit and do
not reflect either an industrial or resideniial standard as defined by EPA Risk Assessment Guidance
for Superfund sites (RAG's). Residential standar ds arc considerably more stringent than the

GWPS for some constituents and less restrictive for others. Industrial standar ds as defined by EPA
guidance arc more restrictive than the GWPS for some constituentsand less restrictive for others.
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RCRA doesNOt  recognize any differ ence between residential and industrial scenarios. RCRA isa
regulation that was developed to address mainly active, industrial sites-—so there was not a need to
make distinctions between residential and industrial for the regulated units under the RCRA
permit.

Ability to Capture Contaminants? (referring to which COC’s, ie. metats and radionuclides, will be
cleaned up)

Response: The remedial system is being designed to extract contaminatsd water from the ground,
treat it to remove hazardous constituents and radionuclides (except tritium and nitrates), and inject
the treated water back into the shallow aquifers. In order to achieve ckan up goats, the
contaminants must be captured by the extraction well network Any contaminantswhich cre in the
water and are mobile are cxpected 10 be captured and treated by the pump and treat system.

Radionuclides and hazardous metals generally adsorb onto soil particles, which can inhibit their
captureby ¢ pump and treat system. However, during operation, solutions with very low pH were
placed in the basins. The low pH facilitated the movement of hazar dous metals and radionuclides
into the groundwater. Hazardous metals and radionuclides ar c present in thegroundwater
downgradient of the basins, and in surface water at the seepline (wetlands), indicating that these
constituents are in thewater and ar c mobile. Therefore, these constituents ar cexpected to be
captured o nd treated by theproposed comective action whik the pH remains low in portions of the
plume, However, the pH is expected to rise as the system begins to operate which will reduce the
mobility of many of the m+tals and radionuclides

Evaluation of the corrective action will take place at the conclusica Of Phase 1. M odification of the

system to enhance capture of any contaminantswhich remain in the groundwater will bc
considered at that time.

Thereisessentially no difference in the metals between the Four Mile Creek and the Savannah
River?

Response: T helevels of hazar dous metals arc below primary drinking water standardsin the
Savannah River. Cadmium has ban measured above the primary drinking water standard in Four
Mile Creek. Lead, cadmium and zinc exceed ambient water quahity standardsin Four Mile Creck.

When tritiated water isinjected upgradient, how tong will it take to reachthe surface water and at
what rate will it be decaying? To what degree will the tntiated water reinjected upgradient decay”)
Dow have a model as to what degree the tritium will decay by the time it gelsto the surface
water’'1 Can you supply how much tritium witt ultimately go into the creck?

Response: The pump-treat-injectsystem takes advantage of the short half life of tritium to
minimize the migration of witium from the F @ nd H Area seepage basin plumes to surface water
and ultimately the Savannah River. Tae nstf life of trittum is 12.3 years. This meansthat every

i 2.3 year shalf of the tritium has decayed. Groundwater extracted o t the downgradient edge of the
plum will be treated to remove hazardous constituents and radionuclides except tritium and
nitrates. The treated water Wilt be injected into the shallow aquifer upgradient of the plume. Based
on groundwater modeling contained in the 1992 PPant B Permit Application, It is estimated that it
will take 3-S years for injected water to travel back to the extraction aetwork and be recaptured and
reinjected for another 3-5 year cycle.

Thissystem will providea measure Of hydraulic control which wilt minimizetritium discharge to
sdjacent wetlands. steams. and ultimately the Savannah River. The total estimated reduction in
writium dischar ged to surface water due to implementation of the propesed Phase1 corrective action
based on groundwater modeling is approximately 3000 curies. Thetotal estimated tritium release
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from F& H-to Fourmile Creck between the years of 1997 to 2027 is estimated t0 he 16,690
curies.

b S

8.  Describe the treatment system that takes place at the surface? Have you specified a particular
treatment technology?

Respoase: The acrial treatment process has not been determined. A commercially available water
treatment unit will be used. A parnticular treatment technology has not been specified. Selection of
the actual unit will be based on a technical evaluation of vendor bids and cost considerations.
Technical evaluation will bc based on the ability of the unit to meet or exveed clean up levels.

i Performance specifications will r equir e that any secondary waste generated will be nonhazar dous.
However, it will ultimately be up:0 the supplies 1o provide ¢ commercial treatment technology that
7 will meet the water cleanup standards and the requirements of the specification. SRS has
performed an evaluation of various treatment technologies, which included evaporation, reverse
osmosis, iun exchange, chelation, and chemical precipitation.

iy e GO a4 K

9. Has the RFP gone out forbid?
Response: The RFP went out forbid on December 28,1994,

10.  “Found tritium 1300 feet down in wells in Georgia."

Response: The results of the tritium underflow study indicate that there is not any tritium
migrating from the SRS to Georgia under the Savannah River. The tritium in the wellsin Georgia
was found to come from rainwater. The rainwater comtained small amounts of tritium from

atmospheric releases of tritiam.

11.  Will the drawdown and seinjection increase the migration?1f so, how much? What effect will
drawdown and migration have on migration of radionuclides and other chemicalsin the soil? Will
drawdown (and reinjection) increase the flow of nuclides mom so than if you had lefl it the way it
is? Wilt drawdown increase rate of migration? soil effects? radionuclides?

Response: The extraction / injection system is designed to change the flow path and increase the
migration rate of contaminated plume water. Flow towards the extraction wells wilt be increased
by pumping and drawdown. This will enhance delivery of the contaminants to the treatment unit.
Itisnot expected to increase migration of contamination towards surface waler or any
environmental receptors.

The effect of pumping and drawdown on migration of radionuclides and chemicalsin the soilsis
expected to bc minimal. In the saturated zone, the greatest fraction of contamination is thought to
. exist in the groundwater and is not expected to bc adsorbed onto saturated sediments. Any
contamination which isbound to sludge and soilsin the unsaturated zone at the waste sites has
been isolated from thegroundwater by source contr ol measures. L ow permeability caps provide

5 source control by deflecting rainwater from infiltrating into the closed waste site and thus
protecting against transportation of contaminantsinto the groundwater. Pumping and drawdown
will have no direct effect on the unsaturated zonc.

12. -, .this IAPP position is very negative and very technically oriented and very difficult for the
common person who does not work on the siteto understand.” “Why was Rev 1 (IAPP) so negative
and difficult to read when Rev ? was much easics?*

Response: SRS will attempt 1o make these type of documents easier 10 read in the future. It can be
1 a difficult balance to insert the appropriate e mount of technical discussion for the regulators and
4 reviewers, and at the same time summarize the proposed action in ¢lear and concise manner. The
; Rev 1 document incor por ated DOE-RQ, EPA and SCDHEC comment,. Some of the comments
requesied incorporation Of mor etechnical discussion.
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13.

14.

15.

16.

17.

“...Public can influencs the decision-making process..”

Respoase: EPA, SCDHEC and DOE encourage and suppont public participation in the
environmental restoration process. Both RCRA and CERCLA requir e publicreview of the
remediation decisions. These Proposed Plans document that the RCRA remegy chosen to
remediate conta ninated groundwater at F&H-Areas is protective of human peatth and the
environment and meets the requirements of CERCLA. The RCRA decision had already been
subject to the pubtii review process and h:d been deemed acceptable. The public will be allowed
another opportunity to provide comment in the RCRA processin the near future whenthe draft
permit renewal isissued for public comment.

‘Why does the Bulletin indicate that our minds are made up for the selected alternative when the
IAPP says ‘he public will be given the opportunity to participatein the selection of the remedial
action.”

Respoase: The National Oil and Hazardous Substances Pollution Contingency Plan (NCP) arethe
regulations implementing CERCLA. The NCP gives specific requirements for Acting aremedy
for a Site. After identifying the @ krnativc that& al reacts the requirements, the lead agency
presents the alternative to (he public. The proposed plan describes the remedial alternatives
analyzed by the |ead agency, presentsa preferred remedial action alternative and summarizes the
information relied urnn to select the preferred altemative. The proposed plan isthen made
available w the pub. ior review.

After review by the publi=: the proposed plans arc then re-evaluated to sec if the preferred
altemative provides the best balance of trade-offs, factoring in any new information or public
perenective The Bulletin identified the preferred remedy in the Proposed Plan and gave
information about the public comment period.

“..thconly action is the onc done under RCRA 2 years ago or do wc have aright to say waich
alternative wc wish to have brought up befor e you folks..”

*..What makes me think that my opinion in the selection of the alternatives counts? Has anyone
listened 10 what DOE is saying.?’

Response: The Proposed Plans for the F&H Groundwates Operable Unit state that no additional
actions am necessary under CERCLA t0 address the contaminated groundwater. The R(XA
actionsarc independent and required by other permits. There wer e no additional remedial actions
proposed for the F&H-As.a Groundwater Operable Unit at the public meeting.

How was SRS scoted for placement on the National Priority List?

Response: The SRS was placed otr the NPL December 21, 1989. SRS commented on the proposed
listing to EPA during the allowable comment period. Specific comments regarding how the site
was ranked arc not specifically relevant to these Proposed Plans. However, this information can be
obtained from Region IV EPA.

The H-3 Basin does not fail under RCRA and it is atso the primary sours for the release of
mercury, and this has not been addr essed?

Response: Basin H-3 was not considered o regulated unit under RCRA. However. the NCP gave
EPA broad e uthority to determine how best to use its @ uthorities under CERCLA, RCFA, or both to
accomplish appropriate cleanup action e t e site, even wherethe siteislisted on the NPL. When the
siteisan active. RCRA-permirted fucility, EPA may consider whether the usc of RCRA or
CERCLA authorities{or both) ismost appropriate for the accomplishment of cleanup at the site.
Thecleanup plan would be discussed in the InterAgency Agreement, or the Federal Facility
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18.

19.

Agreement (FFA) at the SRS. The DOE, EPA  and SCDHEC agreed that cleanup would be best

accomplished by integrating it into the existing RCRA action. This not only accomplished it faster
and cheaper, but allowed the entire complex to be closed and monitored as one unit.

The National Academy of Sciencesfinds pump and treat an incomplete remedial activity? What
would it rerommend 8s an alternative? .

Respoase: The National Academy of Sciences(NAS) performed art extensive review of

alternatives for groundwater cleanup, which included o review of pump and treat systems, The

NAS stated that based on a review of these systems, that the effectivencss of the pump and treat

technology to restor econtaminated aquifers seems quite limited and subsequently, this has kd to a

wicely held view that pump and treat systems should not be used for groundwater remediation.

The conclusions of this repert am based on a review by the NAS®f only 77 sites utilizing the pump

and trsat technology. The NAS has indicated that there are greater than 3000 pump and treat units

currently in operation. Based on a review of the 77 listed gjieq and their associated hazardous

wastes, only 3 sites were identified {0 contain metals, And the remainder 2!l contained primarily

organic hazardous \Wastes. consequently, the results reposted certainly do not represent the overall

effectiveness of the pump and treat technology for all hazardous waste streams. Although the pump

and treat technology appears 10 be limited, the NAS identifies several factors to be considered in

utilizing pump and ireat as o possible remediation method. The kcy technicat masons for the

difficulty of cleanup include the following

«+ Physical heterogeneity: The subsurface environment is highly variable in its composition and
contaminant migration ‘pathways arc often extremely difficult to predict.

.Presence of nor 3qucoua-phase liquids (NAPL's): This includes many common contaminants
like 0il% gasoline% etc., that do not dissolve readily in waler.

. Migration of contamination tO inaccessible r egions: Contaminants migrate to inaccessible
areas of the flowing groundwater.

. Sorption of contaminanti to subsurface materials: Contaminants adhere to solid materials in
the Subsurface.

. Difficulties in char acterizing the subsurface: The subsurface cannot be viewed in its entir ety
and isusually onty viewed through a small number of drilled holes.

Based on areview of the above technical difficulties and the 77 sites reviewed by the NAS, which
all contained primarily organic waste streams. it isapparent that the effectiveness of the pump and
treat technology is very site Specific. The difficulties noted aboveare not of major concern at the
F&H Groundwater Operable Units, it., the subsurface environmentasd contaminated pathways
have been extensively characterized, groundwater monitoring indicates no presence of NAPLs, the
plumes exist in shallow easily accessible aguifer units. and studies indicate that sorption of
contaminants to subsurface materials in minimal. Finally, the NAS provides several altcrnat ive
technologies or “enhanced pump ard treat systems’, i.e. soil vapor extraction, bioremediation, air
sparging, etc., and statesthat these methods. show promise, but they are in the development stage,
and their long term effectiveness 1as NOr yet been determined. These techniques are applicable to
remediation Of volatile organics (it. TCE. PCE), but arc not effective for cleaning up metals and
radionuclides such as those that exist at F&H seepage basins.

How much will the proposed remediation cost? S270 million? Have any alternatives to reduce the
operating cost by reducing thelife eycle primarily been investigated as part of this? What
technologies for reducing operating rests wer e looked at, if any, and at what point in the future
opcrating scheme or phases isthat expected to be dons?

Respoase: Tabk 2 in each of the interim Action Proposed Plans for F&H Areas addresses the
estimated costs for each of the e Itcnutit=. Aliernative 3 (pump and treat system) capital costs are
estimated at S16 million per area (S32 million combined) and the annual operating costsarc
estimated at S2 million to S3 million per area i$4 million 10 S6 million combined), Phase 1 will
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operate for 5 years. Capital costs and oper ation of Phase | arc estimated at approximately 4s
million dotlars. Future phases may Incur additional coats. Total life cyele costs arc dependent
upon further evaluation of subsurface conditionsand evaluations of the effects of pump and treat
once the system is operational. Studies are underway acr oss the DOE complex to identify and
develop technologies which will enhance remediation and reduce life cycle costs.

*Did you pusposely plan the public comment period over Christmas? Why was this meeting so
hurriedly called?”

Response: The public comment peried is always scheduled as soonas possibleafter concurrence of
the Proposed Plans by the three agencies. The comment period is usually only 30 daysand it was
extended because of the holidays.

‘Now that we've had the request for 90 days, |’ m surethe comment period will be extended.”
Respoase: The public comment period was extended through February 15, 1995.

What e mounts of heavy metals& nuclides ar c reaching the surface waters and how much, what
sort of level?

Response: |n the report titled “ Semi-Annual Sampling of Fourmile Branch and |ts Seerlines in the
F and H Areas of SRS: February 1993, July 1993, and April 1994,” results from these sampling
events suggest that theseeplines in both F and H Areas and FMB continueto beinfluenced by
contaminants migrating from the F and H Area seepage Basins. The analytes exceeding
groundwater protection standar ds or maximum concentration limits as indicated in this repost arc

shown below;

Analyte FMB F-Scep H-Seep Standard nit
Gross Alpha 3 20 16 15 peinl
Non-Vol. Beta 28 614 426 50 peil
Tritium 1070 2030 4470 20 pei/ml
Sr-90 10 227 80 8 peift
Ra-226 5 14 32 20 pcin
1-129 2 2 9 1 peint
Cadmium 6 15 16 5 )|
Lead 3 3 3 15 ughl
Iron 668 28.300 7570 300 ug/t
Aluminum 109 5650 90,000 50 ng/l
Manganese 41 2760 891 50 pg/)
Nitrate 2000 50,000 31,000 10000 vy
Zinc 21 1P 222 5000 ug/

What contaminants exceed the ambient water quality standards that effect ecological issues?

Respouse: All analytes listed in the response to question #22 e rcalso listed as ecological
chemicalsof concern. The metals that have exceeded the Ambient Water Quality Criteria (AWQC)

for ther elocations are Cadmium, Lead, and Zinc. Thesadionuclides listed do not have a
corresponding AWQC strndard.

Does water in the wetlands (seepline) exceed drinking water standards?
Response: See response to question #34.

L evels of radionuclides and hazardous metalshave ban measur ed above primary drinking water
standards at the seeplineinboth F and H Arcas.
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§ 25. Explain gross alpha and gross beta measurements? p.70,

Response: The gross alpha measurement IS representative of alpha emitting radionuclides (je.
Uranium, Plutonium), and the nonvolatile beta measurement is representative of the beta emitting
radionuclides (ii. Strontium, Cesium). The EPA has set drinking water standards for these

34 measurements, which arc 15PM for gross aipha and 4 mrem (approximately SO pCift) for

by nonvolatile beta,

26.  “Considering that treatment for this site has already progressed to the point Wherethere's

procurement underway, under the RCRA decision, What in reality does this process under
CERCLA have t0 do with the ultimate treatment of the site?*

Respoase: To fulfill the requirements under the CERCLA process, the proposed plans state that no
further action under CERCLA isrequired to protect the humanhealth and the environment.

27.  How comethesix treatment alternatives weren't presented to the regulators? How come they arc
not in the public document?

Respoase: The six treatment alter natives wer e presented to EPA and SCDHEC in the Proposed
Plans for F&H Areas Groundwater Operable Units, Revision O. During comment review and

negotiations with the Regulators, it was determined that the alternatives that had been previously
L rejected should be removed.

28.  “Arcyou familiar with the 11/8/94 Federal Register? Isit true that EPA isproposing to remove the
current requirement for po.tclosure per mits?”

Respoase: The proposed provisions actually expands the authorit, of EPA to mandate post-closure
car erequirements. Tho proposal would atlow EPA or an e uthorized State to usc any other available
legal authority as an aliernative t0 the post-closure permit, aslorg as that authority provides the
same level of protection and public participation as dots the post-closure permit. The EPA ~nd
States had found that fer closed or closing facilities they had very little incentive to submit the post-
closure care permit applications. They did not want or need a permit to operate. The proposed rule
would altow EPA and authorized states to bring an uncooperative facility into compliance through
an enforcememt action. Facilities that need an operating per mit such as SRS, would still haveto
obtain post-closure care permitsfor their closed RCRA facilities. This proposal dots not change
the requirements for corrective action.

T ity i LA i i b

29. Haven't you heard lately that everybody’s budgets arc being cut? Haven't you heard that DOE’'S
budget and that Secretary O'Leary as well as Mr. Grumbly arc saying wc want prioritization?
What isthe worst risk?

Response. We acknowledge budgets acr oss the DOE complex will bereduced in the near icrm.
SRS is no exception to the mandate from the Ministration and Congress to usc fiscal
responsibility in planning itswork. As zuch, SRS is evaluating its programs from a totai risk
standpoint, rather than risk posed to human heaith and the environment as a sole consideration.
The parameters being used to determine total risk include: 1) public health and safety. 2)
environmental protection, 3y worker health and safety. 4) compliance with standards, 5) clesn-up
mission and business efficiency, 6) safeguards and security, 7) public and community relations,
and 8) cost efficiency.

m.  What about the GAO report (which cnticized the progress of the DOE's cleanup programs and
callsfor consideration of alternatives SuCh ascrealing a separate gover nment cleanup commission)?

Response” The GAO Report, entitled Superfund, Stares. Cost. and Timeliness of Hazardous Waste
Cleanups and dated September 1994 was a gensral report evaluating the Superfund program acr 0ss
the nation (including faderal and pnivate cleanups). Thisreport noted that expendiiures for the
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Superfund program are higher than expected and that the actual number of sites deleted from the
NPL remains small. Additionally, federal facility clesnup is slower than nonfederal facility
cleanup. No reference could be found regarding creation/formation of a separate cleanup
commission.

Another GAO seport (GAOVRCED-93-66, Coordinating Activities Under RCRA and CERCLA,
December 12, 194), examined how DOE coordinated cleanup activilies under RCRA and
CERCLA and outlines some problems encountered to date with those coordination efforts. The
report notes that DOE intends to issue guidance in the spring of 1995 to facilitate this coordination
and develop, with EPA und state involvement, model interagency agreement language. Again, no
reference regarding the creation/formation of a separate government cleanup commission was
found in this report.

SCDHFC and EPA, are you ¢ ware of any time that you granted SRS authority to pump tritium into
the streams at levels that exceed 10,000 pCi? How about ETF? [sn't that (32K Ci) significantly

higher than themmnwemnmmdlvuuﬁu?'mﬂmmsthenn arv nduonuclldelnthc
cffluent at the ETF and can not be scparated and is currently being discharged o o face streams.

what'’s the difference?

Response: In jts implementing resulations (40 CFR 127 in narnmlar) EFA reflned the def|n|t|on
of“”uuu:g. to exclude Tedicactive materials regulated under the Atomic Energy Act of 1954
(AEA). Currently oj| discharges of tritium into sitewide SRS stares are regulated by the

Department of Energy in accordance with the ALARA program. Thisinformation isprovided to
EPA and SCDHEC in ar annual Environmental Report as well asin National Pollutant Discharge

Elimination System (I FA#ES) per mitapplications. The levels of tritium dischar ged from the F/H
Effivent Treatment Facility into Upper Three Runs Creek o rc 1-3% ofthe maximum allowable
levels (it. 20 pei/ml), well within the safe levels for maintaining all applicable stream uses.

‘Arcwe going to have another one of these meetings after you respond to the comments.”
Response: Another meeting 0n the IAPP's is not currently planned.
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“There must be a better way to get public involvement than this kind of meeting.*

M”ﬂdmmmpmnkmﬁ!dbwmpﬂﬁcing{gcﬁon,geview,m
comment of a proposed remeodial action. This type of public meeting allows the public the opportunity to
opealy communicate theiv concerns, comments, and 10 g0 on record with any specific questions.
Additionally, the public is given the opportunity to review and provide written comments on a proposed
remedial action such a5 that contained in the F&H Groundwater | nterim Action Proposed Plan documents.
SRS would welcome g, g45ii0ns fro: from the public on how to possibly improve the Public Involvement
- - - submit anysuggestions o
Mrs. Mary A. Flona
WSRC

1995 Centennial Avenue
, Aiken, SC 29%03

W roth roundwater Public Meetin

“What Is the impact off site if no action is taken? Quantify impacts if any against federal criteriaand
actual risk to public compared 10 other industries along river. Doestherisk justify cost?”

Respomse: ENVi r onnENt al  monitoring and n* assessment work indicate that there is minimal risk o the
public if No corrective action is taken.
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3325 Berkshire Circle
Johnson city, TN 37604
January 16, 1995

U. 8. EPA Region IV
Attn: Jeff Crane

34s courtland Strest
Atl anta, ceorgia 3036S

Dear Mr. Crana:

A ‘public meeting was held at North Augusta, South Carclina o n
January 9, 1998 On the Savannah River Site F5iH Groundwater Proposed
Plans. Al that time I submitted written comments, however,dus { O
time CcOnstral ntS those comments were incomplete. Attachedplease

find . complete set Of comments. Please di sregard theodginal
comments.

Ianinths process Of obtaining e dditional technical i nf ormati on
rel evant to the proposed alternative and reguest.n e ctansion Of
public comments for 90 days dUO t O the timerequiredto Obtain
Information through the Freedom Of Information process.In
addition, I am reguesting that . second public xmeeting be held
after a formal response tO e Il commentors have been coONpl et ed.

|f you need t0 speak with me directly youcancall mee t WOr K (615},
73479141 e xt 1316 or home (618) 28275239, .

Sincerely,

.7 ‘ /«:'
i :1 Z):’ _/L . . ;/
Philip Brandt



COMMENTS

ON
F&H GROUNDWATER
PROPOSED PLANS

My name is Philip Brandt. X have «Bs in Wildlife and Fisheries
Science ¢ nt three years Of Qraduate study training i n zoology and
terrestrial e colQgy. I have over 15 ycars experience |11 the
regulatory and e vironmantal ¢gield including six years at the srs.
Three Of those yesars \WOS spent working for. consul t ant under
contract to e DOE. During that time x provided eXxpert

e Nvironnental regulatory SUPPOrt tO the DOE. My last three years
at SRS, I WaS employed by the DOE as Senior Waste Management
Speci ali st e Nnd as Acting Branch Chief, Envircnmental Restoration.
Duri ng =my tenure thare I was responsible fOr the RCRA Inter
Status closure Of the F and H Area Seepage basins and S8 acres O
the mixed waste burial ground. Since leaving DOE and the SRS |
have centinued mye Vi rOonmmt al career in the commercial sector and
have continued t 0 work with bot h hazardous and. radjoactive .
contam nants. Most recently, I nanaged .removal e ction involving
radi oactive e nd ' :ardous waste which resul ted inarelease of the
property with norestrictions DYy the regulating agency. \y/ areas
of expertise | NCl ude both RERA and CERCLA.

Over the Christmas holidays | became.ware of this publie neeting
and have driven over five hours to bshere t O present my comments.
The direction the regulatory process has takene Ul how the public
is keptinformed and involved, O/ more importantly NOl informed, is
of «great concern to me.

First | want to provide comments on theenvironmental facts
concerningt he Savannah Ri ver site, the F and ¥ area e @@page Lasins’
and the proposed e Nvi ronmental remedy, tacts Whi ch have net been
properly identified or conmunicated to the public by the DoEor the
regul atory agencies. At . issue i s whether the contaminated
groundwater from the Seepage basins pose a threat to human health
andthee NVIi ronment. Tnis threat i S e xamned from the perspective
of (1) inpact on the Savannah River which is a recreati On source in
the area and a drinking water source f Or Beaufort, South Carolina
and Savannah, Georgia, (2) impact to Four Mile Creek on the SRS
reservation into which contaminated groundwater fromthe basins
seep, (3) Inpact on wileiizee Nd vegstation along the area betwaan
Four mile Creek andwhere contaminated Water seeps ONt O the | and,

and (4) impacts ON the groundwatere Nd its affects to both onsite
and offsite users.

Facts on F and H Area Sespage Basin Operations

Westewater flows froa the Fe nd H Area Separations t O the F and u-

Area Seepage Basins ceased ON November 7, 1988. ‘Liquid e ffluen

t hat was ~discharged intothesocpaTgbauinlin NOW processed at the
Ity. Tritium is the primary

H-Area Eff| uent Treatnent Faci




I
1

radionuclide in the ETF effluent. Because tritium is a hydrogen
atom | { cannot be separated from. vater Bolecule which is nade up
of two hydrogene t OX and an eﬁ‘" ofed.  There is NO known
practi cal method fOr tresating tritiwus contaminated Wat U whether
its ground water ore arfne water. Consequently, tritium is
discharged e | ONQ with the treated ¢ ffluent inte Upper Three RUNS
Creek upder an NPDES parmit. In 1989, the firsSt year of full
operation for the tresatment facility, over 2, 000 Curies of tritium
vere (i scharged to UpperThres Runs Crask (1). FACT: There is
absolutsly no A4if ference inm the heal th amd@e Nv3roanmmat al 4mpacts
from the tritium that is discharged from the permitted tresatment
facility and the tritium ( hat seeps imto the Four Mile Creek.

Unlike other radionuclides, tritium does mnot Dbicaccumulate in
e ahs 1 or plant t is sues or im the @ 00gstu. ' There is absolutely
no documentation or research { hat tritiated water onsitedas harned
or e ver willhamland and aguatic plants and aninals. The concern
E€VES tritium is the potential dose to people  when tritiated water
is used.S . drinking wat er e« ouroe.

Facts on Requlatory Authority Over Basin Closure and Ground Water
Cleapup .
Regul atory e uthor$ty over the closurs of the basins is fairly
coipl ex and isdivided between the stats Of South Carolina and the
EPAuUnder two major laws, RCRA e Nd CERCIA. Ths state anforces
porti ons of RCRAand i Ncl udes the regulation Of contaminated
groundwat er trem hazardous econtaminantse chas mstals and organic
chem cal s. However, RCRA does not I egul at e radionuclides.
Aut hority to regulate radionuclides comes under CERCLA which is
adm ni stered by EPA. Basin M 3, which last received wvastein 1962,
is also regul at ed under CERCLA. RCRA was NOt e acted then and its
rules cannof be applied retroactively. consequently, any deci sions
made on groundwater Cl eanup e ctions for Basin H-3 fal|l under CERCLA .
regul ations. section 121(a) Of CERCLA requitres EPA {0 make certain -
remediation solutionsero COSI e ffeotive. The total” lite cycl
costs for this projecte xceed S270 m |11 on and will be demonstray eq
notto be cost e ffsctive ,(s?. The State regulates Ot her
roundwat er contam nants notincl uded under RCRA such as nitrates
sanme as fertilizer) and sodium (same asS salt). The State also
sets and regul ates’ water quality Standards <ere urfaca streans.
Streams Oon thé srs have the samewaterqual ity designation as does
t he %\%vannah River, Cass B (7). This dual” regulator %lllt hority
and 0 Was gol ng to be the lead ® 9ancy Was a courlca.of%l’o ENB in
negotiating closure and pez+ basin closure activities with the
State e nd gpa When X was there five years ago. State’s 'l ght S were
a big issue ANd sometimes during negotiationsI t hought™ we had

tcgavle_l ed hack in tine 134 years to rort Sunter in charlston, South
ol na.

After waste water dischargesceased in 1988, «formal permit under
RCRA Was agreed upon by all parties and physical closure activities
bepqun. After i NSpection by an indepandent @ NQgi neu, the statee nNd
EPA @ greed® Nd confirmed in 1991 that the basins had bsen closed
based ON the conditions Of the RCRA permit. FEPA reviewed the




closurss and formally determined that theclosureswvereprotective
of human health and the environment {10). How the ground water Was

t0 be treated was decided in. separate permite ction from the
; closure action.

] Fand B Area Basip Ground Water Facts(? .8E9)

simplif ied, there are three aquifers in the r and H see;laage basin
area. The shr llov water table is characterized DYy | Ow f and is
not used onsite Or of gsite for drinking water Or irrigation
purposes . Sone of the NDNI L Ori Ng wells are boated I N perched
aqui fers which cannet provide ae stained yield of water. Im other
] wor ds, the}q woul d not suppert the water needs for « hONe. For
: ° Xar’r?l e, the Federal home | 0an programs require that YOU haves
wel | that providesasustal ned yieldofsix gall ons per ninute. If
you don’t have a well that yields the minimum anount Xou will not
et the | oan. Watar from the water table O shallow aquifer
I scharges into Four Mile creek through eseepline near the creex.
There is an aquitard that separates the Shal | OW water table aquifer
fromthe miadlee quifer, - however, 4t is nNOt complete and
contam nat ed groundwater ¢ 1380 moves from the shal | ow aquifer into
the middle aquifer. Groundwater from the nmiddle e qul fu discharges
several miles away I Nt O Upper Thres Runs Creek which is also ON
the SRS. A second, NDI € congl_ct. agquitard, e Xi St S between t he
m ddl e and | ower aguifer. hi s aguitard provides significant
protecti on fromthe contaminated groundwater in the middlee (uifer
; from enterl_n% the lowest aquifer. In etldit$on, this |owest squifer
I's under higher hydraulic pressure due to geelegie conditions than
t he middle aquifer. . Th?,n means that if the ® quitard is breached
the ground waterwi || Tl ow wp towards thesurfaceend not down.
Ground WAt er from the despest ® (Ui f er discharges inte the Savannah
River. FACT: Geologically, water from the contaminated ® (qubters
hava not migrated into the groundwatar beyond the site’s boundary
nor can ite vor contaminate offsite grounldwater ® (Ui fers because
they e || dischargel Nt 0O ON site streams.

The primary ground water contamnants are radionuclides
A;r:rincipany tritium), nitrates, metals (principally cadm um in F-
rea and nercury in H-area), and sodium  Tritium , sodium, and
nitrates are Very mobile CONtam nantsS wherear metals will NOt move

as fast through the ground water. For exanmple, sodium
concentration ‘e xceeding 200, 000. uTIL of€ found . Q her
contaminants such as plutonium move very | I Tt ] €, iz at all.

withtheclosure Of the basins, t WO major positive impacts t0 the
ground Water occurred: (1) a waste source CONpri Sing many millions
of gallons of Waste water Was e |[imnatod and @fudrther movement
o2contam nants from the basinsinto the groundwater Wer e virtually
elimnated due to the elay cap constructed over the basins (the
clay Cap isolates the vastefromcoming | N O contact with rai nwater
that would have infiltrated the soil above the waste). race:
Groundwater ® npli ag from ovar 240 mopitoring wells has confirmed
that the Wwat er qual Ity fromthe contaminated ® quifershas improved
dramatical |y asa will continue t O improve W t hout any further




action regarding ground water treatment.
Surface Water Facts(?, 8. &9)

cont am nat ed ground water fromthe ? and H area seepage basi ns
dischargeinto Four Mile Crack a long aseep line. | N 1993 the
only radionuclides detected in Four Mile Creekx wveres tritium and
strontium Estimated values have Deen reported for iodine 129 but
I aMm perscnallye. WAl € that the source docunent used to develop t he
iedine i nventory was of poor quality. The f ield work that resulted
in quantifying the icdine i nventory was superficiai at beat. 1In
addition, ‘thers was a calculation error 4in the reported inventory
vhich results 4in an over estimate of the iodine 129 inventory.
Strontium cancBntratiom have bean declining-svery year S| NCe 1988
and decreased DYy 23% from 1992 to 1993 in the P area (394 mei toO
150 =meZ) and 178 in the B area (78 mci t 0 65 wmei) Based on
measured I nventory, tritium is the largest contributor tothe
creek. Thereis N0 Kriown e nvlronnental impact t 0 the ® Nvironnent
that tritium at the existing concentrations Can cause (f Or example,
it has had no impact On plant or animal species di versity or
abundance) . Tritium migration or f| UX from the basins havea 1so
decreased dramatically sines closure and capping. Irom 19%2 tO
1993 there hasS been a 49% decrease in the Curies of tritium uo%ing
fromthe F basins. Forthe sane time period there has been .« 33
decrease fromthe R basins. This trend of improving water quality
will continue without anx additionmal action SUCh «S punp and treat
with reinfection. In 1993 an_ e stimated 2,180 Curies of tritium
seeped fromthe F basinse nd1, 020 curies from the H basins(1,2,
and3only). Due toplume M ngling it is not possible to-
differenfiate tritiumfrom H-4andthe nearby radicactive buri al
round, 643G (a CERCLA site). Howaver, it is projected thatfrom
994 on that 4,500 curieso? tritium, vhich represents two thirds
ofthetritiumfluxt hat e aps into FOur Mile Creek, will come TTrOMmM
the olda burial grounde N NOt the seepagebasins. By way 02
conparison, there were 11,300 Curies Of tritium released i N ligquid
form from all sources. _Releases fromthe rend u seePage basins
accounts for onn{ 3, 200 curiesoron|y 28tofthe total.  Liquid
rel eases are conpletely dwarfed by ail releases. |n 1993, 191,000
curies Of tritium Was released to'the atnosphere which Is sixt
times greater than the yelease fromthe F and H basins an
seventeen times greater than all liquid releases. Most of the
tritium released t0 the atnosphere conmbines Wi th water moleculas in
the air and returns to the surrounding areas both onandoetgsite in
the form of rain Or wnow. This phenomenon. has been confirmed
through the darillinge Nd testing of groundvater wells and shallow
Springs on the Georgiaside of the Savannah River where well wWater
concentrations of 2,000 pessrn have been found “and onsite where
rai nwat er with tritium has beenfound in concentrations exceeding
42,000 pci/L(over { WO times CUIrent drinkingwater standards).
This tritiated rainwatere ither runs off to svrface Streans such as
Four Mile Creek or becomes part of the groundwater ON sits, or
under JOes e vapotranspirat ion. This is why you can find
detectable, but acceptable, levels oftritium in “drinking water
supplies for cities sucheS Aixen, NOrth Augusta, New Ellenton,



Jackson , and Augusta.

Water samples £ rom Pour Mile Creek, other surfacestreams on SitSs,
and t he Savannah River are routinely collected and amgzlql. The
Savannah River is an inportant recreational source anddri nking
water source for Beaufort, South Car ol i na and Savannah, Georgi a.
Radi ol ogi cal contaminant concentrations including such paraneters
as gross al pha and nonvolatile hatS are the same e DOVM and below
the srRS Wth two exceptions: (1) tritium and (2) cesium 137.
Cesium is NOt released fr Om the seepage basins. Tritium, some Of
which originates from the * and H area basins, is well bel ow EPA
o St abZi 8hod health based standards. If the tritium that origi nates
from the ¥ and H Area basins could be o 2i M mat 8d completely (t hey
can ‘t) there would be an insignificant change in the tritium
concentration I n the arinking water syst in Beaufort and
Savannah. This is due { O the ETF dilchu'qcs?%, 000 Curies in
1989 ) , dischgr.from other sespage basins and the Dburi al %round,
and down wash ng of tritiated rainvater from the over 190, 000
Curi es per year Of tritium released t O the _atnosphof]-_. The 4
presti gi ous Acadeny of Natural Sciences of Phi | adel phia has .-
monitored water gquality On ths Savannah River since 1951 and in
1990, conduct ed a special study on pl ant and animal 1ife including
sensitive indicator species There was NO differsnce in species
ri chness orar ‘dance due to SRS activitias and nn detectable
difference in water quality factors duetosrse ct$viti os that
could affect the species richness and abundance. This
document ati on ef no impaet t 0 the Savannah River over the past
forty years is iNn spite Of the feetthat the discharge of
radi onu-el i des and other contam nantsS were much higher in the past.
In fact, the anpbunt of tritius relessed t O the river has been
hi gher by «factor eof ten (approximately 1S0, 000 cur’es) in1963.
IftheriverorhUMAN health was being negatively inpacted a marked
i nprovenment woul d have DEEN observed due t 0" the CONntinuers and
intensivemonitoringby the Acadeny of Natural Sciences. The fact
IS NO e nvironnental impact has bean observed bscause there has baen
noinmpact. Over thirty parsmeterse ffecting stream water quality
arerout i nel y sampled On FOUur Mile Creex i NCludi Ng organics, gress
alpha/beca, nitrates, e odium and heavy netals. There it NoO
difference in water qual ity for these parameters (samples taken
tromn Road A and a7) when conpared to the Savannah River e xcept for
tritium. The only measurable radionucliues di Schargi ng from the
seep Al €4 are tritiumand Strontium FACT: Tritium e nd other
contaminants released frca th-. ¥ and X Ar €a seepage basins have NO
impact on human health Of thee VKONMDAl 4in the Savannab River or

to e OUZGC8 down stream tnat use the Savannah River ¢ s o drinking
wvater source.

Environmental and Health Risks from the F and H Aren Saepnge Basin

The EPA sets the drinking water standards f Of communities. Limits
prescribed are conservatively derivad i.e. they err on thee MB oOf
over protecting individuals. fer radioactivity 4n drinking water
EPA has determined t hat concentrations that provide « dose cf 4




mres per Year is protectiveof human health and the environment.
The maximum dose rnccivq% by the pu?l I C from arinking tritiums
contaminated water is 0. mrea (1% Ol the allowvable dosa)and 0. 05
are» par year (1.25* of the allowable dose)e { Beaufort, South
Carolina e Nd POrt wentworth, Georgia. This is in contrast { O water
wvells I N Georgia that have tritium concentrations that are 108 of
the al | onabl e 1imits (the source of which tritium relessed from e ir
enission sources on the site which are in turn Ovar sixty times
greater than that released fromthe ¥ and B ar €a seepage basi ns.

These doses mesasuresents a&re based Oon a tritium limit of 20, 000

pci/L and will decrease by « factor of three when the proposed
limits of 60,900 pCi/L are implemented Dy EPA. Cesium, whi ch doss

not originate groin the # and H basins, is fOUNd 4in the water system
but it to0 ise |- V*1]l belowe || -ab3e drinking water Standards.

In SUMMArYy, there is NO unacceptable buman health or envir onnent al

ri sk to the Savannah River as. drinking wvater supply. If the F
and H area seepage basin radionuclide contribution [ O the Savannah
River was conpletely removed there would be an insignif icant change
in the radiounuclide due (0O other regulated emissions and
discharges f rOm the SRS. Thers is N0 unacceptable hunan health Of

envi ronment al risk to the onsite workers. oOver 20, 000 perscnnel
work onsite ON A regular basis. There are twenty ssven onsite
dri nki ng water systens, some Of which have been in operation since
plant startup. over 1, 400 samples f Or chemical analysis were
per? ormed in 1993 and al| systemsmet EPA’s primary health basaed
standards. | n other words, the personnel onsite use dri nki ng water
taken from the same @ (Ui fars onsite that e apposedly are in danger

of being contam nated and have dons so for over forty years while
meeting al | drinking water St andar dS ests%lished by EPA and SCDHEC. .

Even under worst case conditions, whers a theoretical "Bu“ba" spent
NSt of histimeliving ON the site Doundary SW Mm ng, water
ski ing, hunting and fishing, drinking waterfrom the Savannah
Riv_er,eatinog contaminated fish and wildlife, coul d only receive an .
estimated 0.25 mrem par year d0S€. If someone would pay me to liva -
this life style I’1l do I{. This way the site COUl 0 collect real
data and 1" coul d thenjustify why | wear whitesocks. This 0.25
mrem per year dose comparass to an average dose of 300 mrem per year
fromnatural causes. . |In other Words, if the SRS coul d crease
emtting all radjoactivity %L_tcan’t)paoplc would still be e xposad
to over 99.928 Of the radiation that they are currently Dei ng
exposed to. A measure of the risk 0.2S nram year presents is
provi ded through the loss Of 1ife expectancy (LLE) calculation.
LLE | S the avarage amount by whichone’s life i S shortened by the
risk under consideration. ~ ror example, being overweight [ educes
your life expsctancy one month for each poun OU are over weight.
Unless | lose weight | have shortened Ny 1life DY over three years.
Being poor and/ or unskilled reduces YOUI 1life expectsncy from semi-
ekilled, clerical/sales people by 2, 4 years and an e da| f&ona? 1.5
years when conl%;nﬂ { O professional/managarial personnel. The LLE
for a person in rrisburg, Pennsylvania from the Thres Mile Island

nuclear pover feactor was 1.5 mnutes. The LLE for 0. 25 mrem/year
is functionally eguivalent t0 «regul ar smoker smoking on. axtra
cigarette e vary £iftean years O anover eI ght parson like mysslf
increasing Ny wveight by aight tenths Of an ounce, about nalt a




candy bar.

Environnent al damage is typically determined t hrough «decline in
the number plant/animal species and the abundanceor 10tal nunbers
of plants e nd animals. The only environmental damage noted has
bsen some very minor vegatative stress along the seep line batween
vhere the basins seep into Four Mile Creek. The source of the
vegetati on stress is not known. However, it is highly likely t hat
the stress is @ue {0 o | *vat4d soil/water concentrations of
aluminum, sodium, and nitrates and not radionuclides Ol heavy
metals. Wial 4s important is that since the basins vere closed the
velgetati_on has begun { O recover and continues to rccovcx. It is
e [ SO Important to note that theplante nd animal popul atl oNS aleng
Pour Mile Creek are NOt unique and do not support any threatened or
endangersd SpecCi €S.  With the exception O vuar 'ocal | zed areas
described above, the plant and animal speciese Nnd popul at] ons al ong
Four Mile creex, are both diverse and e bundant whieh is indicative
of a healthy e co8ystam

FACT: There has been no - significant impact tO the e nviromnment in
the ViCinity ofthe » and X sespage basins. What damage ( hat bas
bees noted is recovering naturally. Water guality im Pour Mile
Creek continues ' - improva. There is no difference in species
richness Or abuncincs above aNd below the seep ar €as Of im Pour
: Mile Creek.

e A R i o

BErocosed Mitigation (Pump/Treat/Reinjecx) Facts (5, 10)

The scprec and the EPA arere(ZIUI ring the DCE install a series of

| nterceptor groundwater Wel S, pump Cl OWn t he aguif er. treat the

water, andreinject the treated groundwater upgradient (o the -
basi ns., SCDHEC regquires that rein jected groundwater =esting

drinki ng wat er standards before it is reinject. They both admit
that trif ium cannot be removed from the treated water, therat Or it

cannot meet drinkingwater St andards, but will be rein jected

anyway, N trates, whiche 180 excesd drinking water standards, wll

also De reinfected wthout treatnent ~ even though treatment
t echnol ogy exists foOr nitrates.

Nor mal | y under ReRA, regul at ed contaminants must be cl eaned up to
drinking water standards. Under specified conditions, a variance
is al | owed called an Alternate Concentration Lint. ACL’s are
o XoWw8d when t he hazardeus constituents (NOt radionuclides-they ’‘re
regulated under CERCIA) Al € not capable Of posing . substantial
threat currently O . potential hazard to human health e¢ d the
e nviroment 4n the future. DOE pursued this ® pproach .a was
prepared to e Val uate inthe field. ONS innovative technol ogies but
wvas denied the ACL. Consequently, DoE was required t O “implement
ground water clesnup. One Of the treatment OPti ONS rejected wvas tO
Install thepumping wells, pump (O . collection/traatment t ank,
e djust the pH, and discharge the water to the Savannah River under




a NPDES permit. Thisspproach..all regulatory requirements
under RCRA for treatment and discharge. However, SCDHEC and the
EPA required that a more expansive treatment systam be implemented
e Nd the water reinjected. The purpose for the reinjectien is to
a llowfor the natural descayoftritium. However, as pointed out
pefore thers i S nohealth or environmantal risk for discharging the
tritiated water cr for allowing it tocontinus toseep OUtL. 1In
fact , . technical evaluation (S) conducted by DOE’. off ice of
Environmental Restorati on (EM=40) concluded t hat after 2005 (ten
years) there woul d be no difference in the off site tritium f|l UX to
the Savannah R ver whether the corrective e Oti ONn was inplenented or
not (8*8 previously discussed facts). DOE estimates {199:%)h that
$12.6 milliocn hag ® Iready bean,e e s project W an
est | mat e(} §Mlm |'1ion b:a/dqctod for ‘)?9t9f/n19%‘§ :'x:d N estimated life
cycle cost of $270 miliden.

The proposed ground water treatment mayi n tact cause e ddl t $onal
probl ens. | N response to questiens ¢ t the public neeting on
January 9, 1994, Ms. xathy Lewis indicated they W || not be ableto
I ntercept orcontrol the contaminant plumes iN their e ntirety nor
canthey guarantee that relatively immobile contaminants thatdon'’t
pnglcntlya shov UD in Four Mile creek, such as pl utoni um i1l be
mobi | 1 zed.

FACT . Reinjection { O contrel tritium flux is. fallacious ar gunent
by scpEEC e Nd EPA. Tritium ground \\it €I contamination in the
contaminated @ (Ui f er = baa improved aramatically over the past six
gears e nd will continue tO improve. ZTritium, decause of 4ts hal f
1ife of 12.3 years, will contimue {0 he re.oved permanent ly t hrough
decay. In 24.6 years 75% of the existing tritium inven.ory W ||
permaneatly 'go away" through radioactive decay. Of faite and
onsite drinking water quality are already protectsd W th mo further

actl1on, that 4s, without baving to.spend over a gquarter of o .
billion dollars.

The proposed actienhase high probability of failure anddoes Not
address one of dom nant ground watercontaminants, nitrates. Under
t he proposed remedy, the major contaminants (tritium, nitrates)
will not be treated. Minor contam nants such as mercury and
cadmium are in most cases just slightly above dri nking ‘water
standards.  TheNational Academy Of Sci ence has recent|y reviewed
punmp and treat technol ogy (1). Their Concl usi On is that
remediation Dy Jjurg) e nd treat is a slow process which can e aoily
t ake tens, hundreds, Or thousands Of years.and that the ability tO
restors contaminated groundwatsr to drinking water standards is
uncertain et many e it*s. Accordi. to the NAS, geologic factors
and the contaminant:: may make restoring contaminated ground water
to drinki ng water standards technically infeasible. | n a dditlon,
I N public documants EPA has acknovledged “some ground water
cont anm nant cannot ha complately ¢ | Wiat ad, no mattar how long we
pump and treat®. As of 1990, based upon research performed by tha
Oak Ridge National Laboratory (J), therse has bean no documented
casevhers.single e quUiter in tNhe United States has been confirmed
t 0 have been successful |y restoredt hrough pumpingand treating.



There is @ | ready onsite, documented ¢ videnoo that pump/treat cannot
restore an e (uifer to drinking wvater standards. Ground wvater
cleanup of organics using pump and treat has been ongoing since
1985 in the M-Area. There is no technically competent person
onsite (Or off site)that will state O predict that the agquiter in
the M-Area W || be restorsd to drinking water standards f or
organics using pusp and treat oOnly.

poe’s OFfice s¢ Environnental Restoration (mM-40)recognizesthe
futility ofthe P e nd Ares punp and treat ©¢ y3ta8 (S) .por
identif jed al | propose tmp and treat pro?.mWIthln the complex
and categorized them into three categories: (1) {echnically seuna
and reduces risk to the (E)ubl I C, (2) limited risk reduction to the
public, and (3)1ittle Of no risk reduction and ma%/ be technically
unsound . The proposed pump and treat s'ystem or the r and ®
seepage basins falls| Nt O category thres, "No measurable risk® with
a recomrended path ferwardto "negotiate With regulators ter
combined institutional <contrel and 4innovative t{echnol ogy
demonstration”. This e pproach bhas been rejected by the yulators.
It is most importantto NOte that 4m 123 years of inst itutional
control, half of the tritium decays WAy, in 24.6 years 75% -
without taking into account any 1088 of tritium t hr ough sespags.

Comments and Questions

Inorder for the puslic to fully understandthe | npact, orlack  of
inpact, to the environment please provide the fol [ owi ng information
I n your response t0o my questions. \Wiat has been the water quality
trends over the | ast six years On Pour Mile Creeke t sanpling
stations 1B, 1¢c, 28, 2,  3A 3, 6, e Nnd A7 whiledescribing the
source terns that contribute to the contam nants?  \Wat data
i ndicates that the contribution of hazardous substances to Four
MileCreek, I NCl Udi N radionuclides, will increassover time W th
no further action. over thirty water §uality parameters are :
3 sanpl ed routinely. Identify those paraneters thatdonNOl meet
1 SCDHEC water quality St andards ter Cl ass B streams ONn a consistent
¢ | basis (50% Of the time or more). For nonconpliant parameters
B2 provi de docunentation that the impact is due t o0 releases fromthe
seepage basins, that is there is a significant aifterence between
upgradient and downgradient values fromthe F and H area basine ep
lines along Four M| € creek. Provide documentation that the f| or a
and fauna on Four Mile Cresx downgradient from the sespage basin
are significantly differentbased ONn species diversity and
abundance. Provi dé similar ancumentation fOr the area betweean the
seep line and Four ¥ile Creek. Providee NBP Shovi ntg the e ootype
andacreage ® | ONQ the Four Mile CreeX ¢ nd calculate {he acreagee n
Bcrcqnt of the total ecot harmed Dy discharge from the basins.
rovide docunentation on the presence and/or bicaccumulation of e | |
t hose contam nant found in wells above drinking water ¢ tandarda in
the wat er, flera and fauna from the sesp | | NE to Four Mile Creex
and along Four MilecCreek(for example, gross alpha/besta, heavy
netal S, transuranics,ete.)?  Pinally, tritiunm ?roductlon is
currently at anall time |OW." However, "ot some fUtUre timetritium

i sy

production may have to increase. Pleass docunent the nmaxi num




allovable trj tiun eaissions from air sources and the H Area
Ef f| uent Treatment Facility and compare {hen {0 current discharges
to Four Mile Creek from the pand B area e 8epago basins (excluding
the contribution from the edd buriad ground) and im 22.3 years
(assuming no seepage from the basins). Numerous wells in the F and

H area seepage basins are poor quality, 10V yield yields from
parched watar tables. How many of the water table wslls provide
iess thar e | X (al | ONS per minute continuous yield.t hat is , are
unsuitable for homs use as a drinking watere NXrce? What is the
wat er qual ity for these wells? How many Of thess wells do NOt

yield enough water t O provi de e« representative sample (minimum Of

three casing volumes) ? How Nany Of the wells evidence faulty well

installation? Does SCDREC and EPA require the. am* ground water
protection for perched wvater tables vhich are unsuitable for a
drinking water ¢ UPPIY system as for legitimate © ('df ers? Provide
documentation on the level of contamination t{hat is discharged from
the Congaree agquif u to Upper Three Runs Creek. Provide similar
docunment ation for the desper aquifer t hat di scharges inte the
Savannah River. Final |y, provide trend data over the past Si X

years for those RCRA contaminants and radionuclides that .ro
discharged to Four Xii. Creeken Sel ect but key Zowngradient
groundwater wells far the shallov water table and Congeree
aquifers. As «comparisen, i NCl ude upgradient wells particularly

those that show contamination from the old burial ground. Discuss
and comment on whether the data trends support an i1nproving . eor
deteriorating groundwater quality. Provide the same information
for Nitrates and sodium. If the water qual ity isimproving e nd

there is no | ONger .« source term recharging t € basins does the
risk of contam nation of the despast e QUi f « r increase or decrease? -
simi larly, for the congares does the risk Of contaminated discharge
to the Up €I Threa Runs Creek increase or decrease? Numerous wells
have beenidentified where dqwu al pha and nonvol ati| e betaare
above dri nki ng water Standards and/or drihking water ¢ t andar dm for -
other radionuclides are exceedsd based ON <« MBXi NUM dose.

Radi ol ogi cal doseis baaed onanevuage doss - not « single

maximum datum point. What has been the average gross al pha and

betavalues? Is the dat a normally di stributed or is .a geonetric

mean [Df€ representative? Iz the geonetric nean is more

representative, is It e bove the establisrsd standard?

The EPA has determinsd that capping isprotectiveof human heal t h
and the e nvironment capping. |S cappingand institutional control
an o || ovokdile remediz: “a&lternative*  under CERCLA? Si nce
i npl enentation of cappi ng, ¢roundwater has improved dramatically
t husS decreasing future risk t 0 hunman heal th e ndtha. environnent
through institutional control. what perjod of institutional
control was considered by scpHEC/EPAin e val uati ng thenoaction
alternative under CERCLA.  If it wasn’te val uated why not? as.
nmeans { OI comparing the effectiveness of PUNP and treat onsite as
a Vi abl e techmology, hov | ONg will it take the existing é.m_np and
treat system to C| ean up the ground water in the M-Area to drinking
water standards ande t what cOSt?

SCDHEC requires that gr ound weter uUsed i N the reinjection wells
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s meatdr i nki ng “?rl.m . How can SCDHEC ¢ NOW tritiated
groundwater that is 000 times drinkin t d

: reinjected. How can it e IE)W nitrates ': :rr. ?I.biii[‘o(badrrinski:;
wvater Standards be reinjected vhen treatment t echnol ogy exists to
treat nitrates.

Pumpsd water can simply be -ﬁmﬁ for lov PR and discharged tO
the Savannah River meeting e health and safety requirements of
both EPA and SZDHEC ¢ t signif icant cost savings over the required
remedy. What is SCDHEC’s and EPA’s justification, under RCRA, for
not requiring the most cost effective rmd’y wvhich ueets e
drinking ande rface vater quality standards”

CERCLA site and not « RCRAsite. Based on groundwater NDNi toOring
dat a it aleo the primary source of the metal contaminants dewn
gradient from the basin complex. Under what authority was this
site i ncl uded under the RCRA regulations and wherse was the public
i nput. Wy 4isn’t this site considered separately?

i The remedial action for B ar €a includes Basin H-3. This e it= is a

A different envircnmental remedy for t he Sane sitecan be arrived
at under CERCLA versus RCRA. | N fact,the DOEe -ttal tecSCDHEC
and EPA for the rroposed remedy under CERCIA 4s that no e ction bes
taken (10) . wh.. has been SCDHEC’s and EPA’s response (O DOE’.
proposed I enedy under CERCLA of NO further e ogion (Rev. O, Proposed
Plan fOrf F and’B Area Groundwater Operable Units). at was your
f besisf Or reje® Cting the prepesal, particularly f Or basin H-3 which
I S NOot regulated under RCRA.

e

The risk assessment procass used is  lawed. Proposed ' tritium
st andar ds are three times higher than current st andar ds. When
perform ng your risk assesssents you used proposed concentration
1 imi £s When "they were higher than e xisting Iimts. However, in the
case Of tritium you used the existing- liuits when proposed limits -
are over threé times higher. <There is no rational basis foOr
lgnoring nitrates in the risk assessment processnor is there any
heal th/ ‘envirunmental bread reasen for purrr‘ﬁ)l ng/treating and
recirculating the tritium plune to maintain a~ 20,000 pCi/mL
cont our . IfYyoUu ere notmaintaining the drinking water standard
isopleth then” 200, ooopci/mLor CUrrént levelsarcase gually wvalid
3. as the 20, OOO PCS.IBI 1'°P1.th for tritium. Why weren’'t the
1 proposed tritiwm Standards used ( 60,900 pei/L)?

The State and the EPA have wpecitic areasofregul at ory authority.
The State does not regulate (round water contaminated Dy
radionuclides. Does SCDREC claim requl atory authority over
radionuclides? Under what e uthortty and has the Féderal governnent
given up | 1S sovereign immunity?

Besides t he DOE SRS, SCDHEC ragulates municipalities, private
busi nesses, e nd other State end Federal ® genchs. rer exanpl e,
there is tritium contaminated groundwater ¢ t the e dj acent ‘Chem
Nucl ear facility in Barnwell. Municipalities frequently fail to
neet solid WaSt € and groundwater requirements. ederal military




{: bases have a variety of environmental probl ens. Does the DOE SRS
1 receive equal treatment under the lav relative to enforcement Or
i fines? What other facilities.! O being required to punp/treat ¢ nd
j rein ject.s. remedial o Ct $ON? Bow many aree | | OWed {0 reinject
; contam nat ed water above drinking water standards? What
] concentrations? Hov many ACL’s have beaen granted DYy SCDHEC {n the
: last five years? How many by EPA Region |V in past five years?
; Given the ~umber of approvals, are ACL’s in f e Ct « viable
] alternativeto restoring agquifers {0 drinking water standards? How
j many pump and treat actions of similar scope in SOUt h Czrolina have
] resulted in the returan Of the Contam nated aguife.rto drinking
water standards?

i Regul at ory eoversite by SCDHEC ¢ t SRS is funded by . grant fr om DCE.

i How many municipalities, private industries, ari d ot her governnent
agencies fund their own regulatory oversight? How (0ES SCDHEC
avoid a conflict Of interest , that is , the more remedial acti ons
required the higher the funding level f Or ScDREC?

As ¢ xpensive and futile.S the propossd resedy is there was another
sol uti on which met the rejuirements UNder RCRA, complied with all
other ¢ nvironnental |aws, presented sosignif icant risk, and vasa
1ot cheaper. The remedy is to pump thee hallow @ qui fsr, e djust for
1" Ph, an discharge to the Savannah River. Has the SCDHEC/EPA
3 required sunicinalities, private businesssss, or oOther
St at e/ gover nment agencies in South Carolina to implezent the most
expensive ground water trsatment option when. Second, less costly
alternative woul d meet al) oOf ,State e Nd EPA requirenents for
protection Of human health and the environment? Would the State be
willing to pay the incremental cost between the { WO options? Under
the law, can the EPA war conelude under CERCLA that no further
act ion was required where RCRA requires that « remedial action be
implemented? Has the DOE basn asked/reguested/pressured to inciude -
the CERCLA site, 643G (014 Burial Ground) , under RCRA? What has
been DOE’'s response? If yes, what was the J Ustification?

suMMARY AND CONCLUSIONS

pue {0 the ho|idayS I was unable { O ortainadditional data
supportin t he position that no further action isrequired.
consequently, 1 have ssked t hat comments be held open for an
e dditional 9o days (given the | engthy time required to obtain
documents under the Freede= Of | nformati on Act) and that « second
public naeting be held SO thate || questions can be addressed.

I have polledfriendse Nd family in the Aixen, South Carolina .raa.
When I describe what is being proposed and how e uch it will cost
they are dumb founded. They have seen the Eubli.c notices regarding
these activities but they do not hi ghl i ght the facts | have
included nor do they e ddrgs the questions I have posed nor do tha
sake the public aware of the costs. Iame ppallsd, et the lack 0
o ff8ctive public comunication.

B T

| will be forwarding ny comments tO My Congressiona 1




representatives f I OM Tennesses. Copies wille | SO be sent to
Senator Strom Thurmond anmd the Cover nor qQf seuth Carol i na.
Incumbents vere [ enNDVed from office bacause Of govarnmental actions
such as this and nev people slected to Bake governmment accountable.
This process reaminds »e of the EPA proposed action for the ski
resort town in COl Orado which has lead contaminated soil from a
nining operation in the 1800’s. EPA’s remedy wvas (0o dig up four
fe et Of the town and backfill with clean dirt. |t wasn’t until
after several years of arguing with the residents thattheyfinally
lookede t 1sad blood levels | N childrem and found that t hey were
bel ow the nati onal average. The selected remedial e ction IS still
being disputed. Signs have been posted In the town by the

; residents - the stake holders those who are impacted Dy the site

the most ~forEPAto 90-8. This type ofe othn e t SRS doas not
enhance . person’s belief Or confidence that the regulators are
here to help you. 7The rropoo-drmdy at SRS appears to be ® |ong
the same line as ths COl Orado incident. However, this is just the
first of msany ground water remedial e otions that wll be
| npl ement ed by sconec end EPA and SR8. In other words, the quarter
of a billione Cii = is 4ust. down_paymant. Wastaful expenditures
on this 808187 without a real benafit or snhancament of t he
environment or human health, undermines and distorts t he
productivity ofe--economy. I’mhopsful that during a time of
huge Federal deficitsI W || get.$i audience With the newCongrass
as they seex Methods to0 cut the Federal budget e Nd (rjnake overnment
accountabl e. one methed is t O have Congress with. hol d funding for
this activity. Under the Federal Pacility Agreenent, the DOEcan
only be held accountable for activities that are funded. I will
also be encour agi ng my Congressional representatives not to support
DOE fundin in gsneral for projects of this type. A guarter of a
bi 11 don dolTars coul d achieve nuurlﬁlo,qulntif iable improvements
to human health and the e nvironnent through iad of other
programs SUCh as education, Job training, wedght reduction
programs, e tcC. It won’ t achieve measurabla, uantifiable :
improvements to hUMAN healthe Nd thee NVironment through the
proposed remedial action Of punp, treat, and reinject.

Finally, I would likatoaddress the | ssue of effective public
particlpation, er |ack ofdit,in the decision, making process for
sel ecting envirenmental renedi es. It i# not working e nd the
response is narrowly orchestrated by such groups as the Energy
Research Foundation and the NRDC who don’t speak for the general
publiCc 4intheerea. Por axample, NOW many comments were racaived
from the public ON the P 274 H Area post closure perit. How many
Of thoseoriginated from the ED?, other speci al intersst grips and
their members, Ot her requl atory e ganoi 88, end how nmany eorigignated
from the lic in general from the Aiken, Barnwell, e Nd Allendale
erea? | had hopes that the citizens Advisory Board would have
addressed the issue of expensive remediation without ¢ nvironmental
benefit but 4t e ppear8 that they t00 are unsuccessful in
| dentifying andeffectively communicating the concept of risk e nd
t he cost ofcleanup to the public. 1 understand: however, there
has beensome |ively discussion between some nenbers over who gets
rei mbursed forneal s. Is.possi bl e reasontor this | mut abl e wal |
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of silence that %“ey Citizens Adviscry Board chairs dealing with
risk assessment ars held by ERF personnel?

I have a great faith in the American public. Give them the facts
and they will make the right decisions. Simplify the regulatory
sumbo jumbo and put in a contaxt that the public understands. I
believe once the citizens of the arsa understand vhat is really
happening to them, the right decision will be reached and it won’t

involve squandering a guarter of a billion dollars.
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memorandum

EX-42 (J. Fiore, 903-8141)

suascT: 'r.rouud-nm Pump-and-Treat Notebook

T R, 7. whitfield, P40

J. Baubl itz, EN-40
R. Lightner, EN-45
¥, Wisenbaker, EM-43
S. Mann, EM-M4

| sm pleased to forward the attached metebook on around-water pump-and-treat
activities managed by the Office Of Environmental Restoration (EM-40). The
notebook &8s boos compiled a3 8 result of data collected to support «

July 2S, 1993, senior m&m review panel whichmet { O critique allof
EN-40’ s puzp-and-treat preo ' 8 -

The o ffort which weat Aecting and tina data far the sent
BINager’s review *-OViGed sh opportenity for an 1n-Gepth ,"«a'.’{ v type of
remedf o tfom activ..y common t0 811 areas managed by EN-40, Please {dentify

\d/vhat, 1f any, actions you would 11ke relative to keeping this book wp to
ate.

i

{rector
Office of Eastern Area Programs * .
Offiice of Envivonmental Restoration .-

Att achment

cc:

K. Larson, EM-4S
J. Lshr, -84
U.  Murphie, EN-42
C.” Turf, tK-43.




Background

« IRB briefing identified pump-and-treat systems not cost effective for protection of |,
human health and safety.

« EM-40 was tasked to review all pump-rind-treat projects to determine their
contribution to off-site risk reduction.

o 25 projects identified across EM-40.

«  Senior Manager’s review panel met on July 25, 1993 to critique all 25 projects.

o Identified:
‘0 Three Category A progedts - Technically sound; reduces risk to public heaith
& safety;
0 Sixteen Category B pro;ects _ Limited risk reduction to public health &
safety: and,

©»  Six Category ©C projects - Little or no risk reduction to public health&
safety: may not be technically sound.

e Category C projects are proposed for potential “Push Back.” -
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Results From Review Board

Six Category C projects:
0  Two in the Eastern Area:

®w  General Separations Area (includes F&H) at Savannah River; and,
m  TNX Area at Savannah River.

0 One inthe Northwest Area:

»  Lawrence Livermore National Laboratory, Main _S,fta..

0* Three inthe Southwest Am:

m  Soutn Valley il Albuquerque, NM;
®  UMTRA site in Monument Valley, AZ; and,
m  UMTRA sites at Tuba City, AZ.

Two “low end” Category B projects:

0  sSite 300, Eastern General Services Area, Lawrence Livermore National

Laboratory; o
o Groundwater Treatment & Monitoring, Kansas City Plant
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Results From Review Board
Six Category C projects:
0O Two in the Eastern Area:

®  General Separations Area (includes F&H) at Savannah River; and,
o TNX Area at Savannah River.

O Oneinthe Northwest Area:

®  Lawrence Livermore National Laboratory, Main Site.

o0  Threain the Southwest Area:

®. South Valley in, Alouquerque, NM:;
« UMTRA site in Monument Valley, AZ; and,
m UMTRA sites at Tuba City, AZ.:

Two “low end” Category B projects:

0  Site 300, Eastern General Services Area, Lawrence Livermore National

Laboratory;
0 Groundwater Treatment & Monitoring, Kansas City Plant




PUMP AND TREAT WORK SHEET

Project: General
Separations Ares

Purpose of Pump & Treat

Location:

Savannah River

Clesnup of contaminated GW.

Groundwater Treatment

Currently proposed is neutralization,
sattling, filtration e nd re'njaction of the
e uent as well as air stripping with

catslytic oxidation off-gss.

Principal Contaminant[s) Teitium; Trichlorasthylens {TCE); lead:
mercury; radionuclide matals

(Other Contaminant(s) Nitrate

Baseline Risk 1 X107

Post-Action Risk

No messurable risk reduction off-site

Amount of Water Contaminated (gs!)

> 100 million

lPumping Rate (pal/day)

500, 000 (347 gpm)

Estimated Initial Wires of
Principal Contaminant [lbs}

Further characterization required"

tEstimated Removed Mass (to date) of

None - Corrective action a0t yet

IPrincipal Contaminantsis) [ibs) underway
iICost of Construction ($M) $37.2 “- -
Cost of Operation ($M) $186.0
Other Cost{sM) $228.0
Start Date (FY) | 1002
Completion Date (FY) l 2040

Lega! Driver

Agreement

SCHW Part B permit issued in 1892
requites F&H CAP (Ott 1993); MWMF
CAP (Nov 1993) par Settlement

Other Pertinent Information

Tow! Cost

Category C

FY 9S Cost - }0.3 million

00 miillion

Pump-and-Trest Operstions! in FY 97

vy 27. V903
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TRITIUM MIGRATION IN GROUNDWATER

Reflr to figyre titied: Conoeptual Behavior/Response of Trit" n during F & H Groundwster Rent"diation.)

. Concentration Of Tritium in 1990 was at 15,000 Cifyr.
. Concentration of Tritium in 1997 would be at 6,000 CVYr with no action

. Concentration of Tritium would decrease rapidly with pump and treat, but would
surpass the no action level in 2005 due to reinsertion.

* In the long run (2015) Tritium concentration levels would be the same with or without
pump and (reat | |
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ISRS Data, 1994}, Like witivm migration, swontiem
migration is expacied 1 continué 10 decting from these
closed secpage besing.

1a 1993, no cesium-137 migration was dewcnd from
the F-Area or H-Ares sespage basine. Howsver,
160 mCi (S 9E+00 Bg) of casinm-137 wers detacied st
the sampli. } location near the Four Mile Cresk mowh
mummmncm 1E+09 Bq) onsiem-137
dewected in direct process discharges. This sdditions)
cesium-137 is atwributed to desorption of pan cesivm
releases from the stream bed.

An estimsted 22 mCi (8.2E+08 Bq) of iodine-129 wass
projecisd 0 have migraed from e F-Ama and
H-Area scepage basins dwing 1993. Becamss lo-
dine-129 emits very low energy benn/gamma radistion,
it cannot be dewccied—using common sudicanalytical
methods—in dilne sueams. However, as releases of
other radionuclides from SRS continue 10 dociagse, e
percentage of the maximum individuel off-sits doss
awrfbutad 10 jodine-'29, which has a long half-1ifs of
1.5TE<O7 years, & ..xely 1o increase in fonae yesis.
Therefore, beginaing in 1994, the SKTC enviscrensntal
laboratory, which has the sensitive inswumentation

capable of detecting u-o-m. will be analyzing for
jotine-129 in the F-Arus and H-Area secpage basin

migration samples.

demmmm‘
Basing Liquid purges from the
rmmumawmm
basa released periodically to their respective seepage
basing since 1978. Purge wawr is reldased 10 the
seepage basins 10 allow a significant pan of the tritum
10 decsy before the waer CUICTOPS 10 surface streams
and Nlows into the Savannah Rives. The delaying action
of the basins reduces the dose that users of waser from

. Gownriver water wusunent plants recsive from SRS

tritiom releases. The seepage basins were used for
purging the dissssembly bazing from the 19505 unul
1970, but disassembly besin purge water was relgased
direcdy 1 SRS streams between 1970 and 1978, The
emfier experience with seepage basins indicated that
the exment of radicactive decay during the holdup was
sufficient 10 recommend that the basins be used again
in P-Area, L-Arsa, and C-Arzz. However, because
these reactor aress have been shast down, no purges to
the basins occurred during 1993.

Figure 5-8 Past, Curvent, and Projected Tritium Migration Relesses to Four Mile Creek from the F-

Arsa and H-Area Sespage Basing and SWDF.
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3325 BDexkshire Circle
Sola 'y TH- 37604
redbruary 18, 1993

2PA Region IV

Attn: Jaff Crane
348 Courtland straet
Atlanta, GA 30368

Dear Mr. Sxana:

Attachsd pleass find addaitionsl couments on the pro ed F&
croundvatar Rsmediation. . propos "

et R
T bt
L ]

2 Sinceraly,

Pnilip Branat
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ADDITIONAL COMMENTE TO THE PROPOSED P&N GROUNDWATER REMEDYATION

1. During the extanded comment pariod, I nas able to ascertain that
the NPDES parxrmitted FiH Area Effluent Treatment Facility (ETF) is
allowed to dischargs to onsite surface streams up to 30,000 Curies
of tritium per year. Will the regulators sxplain to the-public the
difference in potential environmental impact from ths permitted
discharge of 30,000 Curies of tritium and the estimated (1993)
3,200 Curias of tritium sesping from the Vil Seepage Basins and the
estisated (1993) 12,200 Curies of tritium raleased to the Savannah
River from all sources (discharge and all seepage dasins)? If
there is documentesd anvironmantal harm from 3,200 Curies of tritium
discharging to a surface stream then how can 30,000 Curies be
alloved to discharge to a surface etreas? *f the RCRA dacision
naXing process selected dsternined that pump/treat/reinjection was
the lowast risk aption how can you justify or allow a petsntial
30,000 Curies of tritium be released to a surface strean?

2.. The costliest and technologically weakest option, punp/treat
and reinject, wag salected under RCRA in 1992. Ax the publie
nesting hald in Nerth Augusta, South Carolina on January 9, 1993,
the question was asked vhy wash’t punp/treat and discharge to a
surfascs stream or Savannah River selscted since it was (a) such
cheaper and (b) met all regulatory requirements. The responss was
that thare wvas CINCEIN OoVer incraasing the tritium dosa to down
strsan usars. Under a no sction alternmativs and a pump/treat and
dischargs alternative wveuldn’t the drinking water standards of
downstrean water users be met? Aren’t the EPA regulations




LY

govarning drinking water standards protective of the huwman health
and the envirenment? On a Trelative risk basis, isn‘t thare more
risk frea a 30,000 Curis tritium discharge than. the 3,200 Curies
from the F&lt Arsa Ssepage Basins? What is the legal basis for
requiring the additional expanditures for remedial actions that are
more proteciiva to human health and the environment than reguired
Dy statute particularly when the environmental -threat is omly 108
of that from the F&N. ﬁn } :

N

3. The 1992 RCRA perait regquired that groundwater be trasated to
the 10,000 pCi/L isopleth line. Based on the data I havs reoeived,

which §s ¢tve -years old, the water gQuality has improved ao
drasaticelly that tha preposed interocsptor wvalls are already at or.
belov the 10,000 pCL/L isopleth line in the F Basin area and
rapidly approaching it at tha H Basin area. In the M Area, Basin
H~3 iz the most significant contributor to groundwater
contapination. What is the Dbasis for now continuing with the
gup/t:.at/r-i.njece systen when the groundwater gquality has already
nproved and continues to oVe beyond vhat was required in the
RCRA permit? What is the basis for ignoring Basin H-3 under CERCLA
in the remedial selaction process vhen RCRA does not apply to it
and it is the principal source term for grounavater degradmtion?

4. Given the dramatic and continuing improvement in the guality of
the groundwatar, it appsars in retrospuect that the State of South
Carolina and the EPA used aeither (a) overly conservative risx
assunptions in their analysis of remedial options or (b) made sone
cort of grievous arrer. The F&R Part B permit iz up for renewal in
March of 1995, Nov that ¢this "nevw” data is available wvhich
directly contradicts the conclusions and assumptions originally
uaed and the RCRA perxit is $0 closs to rsnswal, shouldn’t the
renedial altermsative sslscted be re-eviluated to rerlect rerlity?
Given the timing of the RCRA permit renawal, shouldn’t this ra-
evaluation be coordinated and integrated with ths CERCLA public
participation process? The overly conservative assumptions used
vers Jjustification for rejecting DOX’s Altornats Concantration
Limit submittal. Shouldn’t the ACL application be revisitsd based
on the "new" data? Dosen’t this "“new" data completely and
nég:ittqmtly change ths risk conclusions reached in thes earlier
R permit? Axsn‘t we all seaXing to find the least cost option
that is protective ot huean nealth and ths enviromment?

§. At the public mesti..5 on January 9, 1995, the EPA Region IV
representative stated that the SRS was placed on the Naetional
Prioritiss List (the EPA list of ths worst. sites that ars or
present a threat to husan health and the environzent) and that sha
personally knev that the offsits drinking water risk alons was
sufficient justification for placing SRS on the NPL. Can tha EPA
explain hov an offaite drainking wvater doss that is only 1% of EPAs
allovable arinking vater stapdards qualitfy it for inclusion on the
KPL? 'The IPA establishes radionuclide limits for drinking vater
that are protective of human health and the envirenmant. Can thes
EPh explain how 30,000 Curies of tritium potentially discharged




from the FEH Area ET? can be hznly allowable under an .NPDES

t vhersas a 12,200 Curie discharge (from all sources) is
justification for placing the site on the list of the worst
environmental sites in the country? I hope in the BPA respunse to
this question that the IFA 1is astuta enocugh to recognise there is
suffioclent -esal data to demonstrate that thexs is no oredible
mschanisan for concluding that theare iz a wmesasurable off site
chaaicdl or radieclogical riskx other than tritium.

6. I have never been invelved in a CERCIA publis mesting in which
the selacted reanedy has bean presented in such a circuitous nanner.
Ostensibly, the public meeting wvas hald to see if thara were any
comnonts as to whether additional treatment was required above and
beyond pump/trsat and reinject. Haz the NEPA process. bean
cubvarted? waran’t alternatives, including a no action
alternative, considared? Whara has the public been involved in tha
CERCLA raviev process in the selection of ths remedial alternative?
As part of the WEPA process, & Citisens Advisory Board (CAD) was
oreated to obtain representative comments f£xom the affected
coppunities. The Co-Chair, Mr. W, Y. Laviess, of the Envirommental
Restoration Subconmittas of the CAB inticated that they had sericus
cONCErns ovar . J proposed renedy i.e "no seciantific juseification”
to support the choice. Mr. lLavliess stated that ths propesed remedy
vill be the subject of the CABe Maroch nmeeting and reguestad an
extension on public comments until after their meeting. 1Isn’t it
ressonable to extend tha commant period so that the citizens group
created under ths CERCLA process can respond to and participats in
the CERCLA dacision making process? I raguest an even further
extension since a draft RCRA permit is expected to be available
froa SCDHEC by March 1, 1995. The pudblic will then have a 43 day
connent psriocd based on ths latast facts. The anvironmental data
clearly indicate improving vater quality and that small, localized
areas of gstrassed vegetation are coming back so thers s no
environmental harm in waiting. By postponing the CERCLA decision
naking Proceds a ROre rasoned and logical conclusion ocan be
arrived at, one that may be egqually protective of human health and
the environment but ceosts much less than & guarter of a billion
dollars. What iz thas reason or basis for the Stats and EPA to
reach a conclusion so quickly given the timing of the RCRA paermit
reneval and the concerns raiced by the CAB? Do individuales at the
state or Fedoral level receive any sort of merit award for the
nunber of RODs complated? Is there a statutory regquirement that
requires the ROD to be completed within a certain time?

7. Would the State of South Carolins pleass explain to the public
at what point in ‘tha gaohydrological c¢ycle that precipitation
becomss watera of the state? Is it vhen {t infiltrates tha.esoil
but prier to evapotranspiration? Is it after evapotranspiration?
Does it inolude all #0i) wvatexr? Does it inoclude near surface
groundwater that discharges to surface streams? Are all shallow
grounduvaters considered vaters of the stats regardless of sustained
vield and wvater quality parametara? If tha ansuay to tha last
question 18 yes, is the 3tate consistently' enforcing the
ragulations to agricultural usars, municipalities, other industrial




entities, and the general rubl.to? Por example, is ther y

enforssment in the protection of wvaters otngh'.‘ .t:tc to.r:g:::

private residencac that utilize septic systems with leach fielads or

;:;t i{:m? that utilizeas oompost and/or animal manure for
ey ‘ .

8. Thexe have been recant, significant reductions in funding
through out tha DOE complex:. Fund for anvironmental restoration
bas been cut. There is not enough funding te s rt all the
ourrently identified envirommantal restoration activities. There
are sites withir the complax that do proposs a rsal ¢r potential
threat to human health and the enviromsant., If DOX pricoritizes how
the funding is distributed and thers is not sufficient funding to
support continuing the F&R groundwatar ramsd{ation, vhat will be
the State of South Carelina and EPA’s responsa? From a chemioal
and radioclegiecal parspactiva there are a number of sites at SRS
that should “ahead of* sites Yike the FiM Basins and othor sites
such as the TNX basins. Now abdut the o0ld R Raactor disassembly
basins vhose wvater levels rise and fall with changes in the ground
vater table. What is the radiological water quality in thosa
basins? Can yov document that there aren’t any source tarms in thae
ssdinents and 4ludgea in the bottom eof the baspin? What
radionuclides and what are thair concentrations alons the canal
systsm ¢ nd intarvaning ponds that discharged ocontaminated WAt er .
from the reaoters {0 the Parr Pond? wWhat ateps are being taken to
prevent biological uptake and concantration in the f lora and fauna
in these arsaa?

9. The Energy Ressarch Foundation in chair January 31, 1998
response statad that the public has “had le oppartunity for
input®. Teohnically, I wvould bave to agres wi the statemant that
the reguiraments of the lsv raegarding public commsnt haVe bsan.
conplied with. Howvever, has the intent .of the law been complied
with? Now sucoessful have you been in communicating the intent of
your acotions. At any time vas ths public infarmsed in plain English
as to hov much the clean up would cost or that the contamination
could never contaninate offsite groundwater? Ewxactly how many
recponse wers thers from the stakeholders around SRS in Aiken,
Jackson, Barnwell, etc. to the FéH groundwater parmit? censidering
the population base for that area doas an’ one belisve that there
was a significant public response? I strongly disagres with the
ERF statement “the evidence of the sprsad of contamination and its
measurable impaot on affected surface waters is a sound and
compalling basis for the remedial action”. What Cless P Wwater
parameters wvera exceedsd in Four Mlle Creek and for the ones
axceeadad wvhich shoved a significant difference \aignt and down
gradient from ths -«?w- basins? Valid, scientific dats supports
the position that no further actien is justified. Tha ERF belisves
that CERCLA should sinply validate a prescriptive solution under

RCRA. Dows also belisve that The CAB should have no inpul

under CERCLA “hen the Environmental Restoration Subcommittse also
quastions the proposad remedy? Doaz the ERF also belisve that
there should be ho nsaningful CERCLA evaluation for Basin H-3 which
is not a RCRA 1egulatad unit? I would say to the ERF that the
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intent of RCRA and CERCLA is to protact am health and t
environment and me sometinas -this can occur uynder a no furth
action m&o. would counter azgue thHat $C 48 entire

' m date to mnom under CIRCLA a bad decisien arrived und

to. progedural requiremente. By  dlluminati e\
mtmm. ‘may Pe at sens point in the tuzu‘;.voeuznj::tu
sense and reality tm ths reaedial grooou instead
nudzull Vasting resources on "improvenents snvirommeant
quality t axist only on paper mu_mmm.
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inferim Action ROD WSRC-RP-94-1162
F-Aree Groundwater Operable Unit : Revision 1

April 1995

Rejpense: Several of the comments identified in Mr. Brandt's letiers have beer reviously addressed as
part of the comment responses prepared for comments summarized from the public meeting transcript,
and therefore, are not repeated. The folliowing responses are provided for comments that have not been
previously addressed and are numbered in order as they were extracied from the letters. The numbering

soqrence does not correspond 10 the question numbers that appear in letier #2.

1. What has been the water quality trends over the last six years on FMC at sampling stations 1B, 1C,
2B, 2, 3A, 3, 6, and A7 while describing the source terms that contribute to the contaminants?
What data indicates that the contribution of hazardous subsiances to FMC, including radionuclides,
will increase over time with no further action? Discuss and comment on whether the data trends
support an improving or deterionating groundwater quality? Does the risk of contamination of the
deepest aquifer and discharge 10 Upper Three Runs Creek increase or decrease?

Response: In the most recent report “Semi-Annual Sampling of Fourmile Branch and Its
Sceplines in the F and H Areas of SRS: February 1993, July 1993, and April 1994, a summary of
the water quality is provided in the introduction section with a comparison of analytes detected in
1989 samples. It is stated in this report and the 1993 Environmental Report that the sources
contributing o these contaminants are the F&H Seepage Basins. There is no data that indicates
that the radionuclides will increase over time with no further action.

Levels of tritium in the groundwater plumes have been generally decreasing since use of the besing
for disposal of wastewater was discontinued in 1988. Construction of the low permeability caps
over the basins has served to control any further migration of contaminants to the groundwater.
These source control measures have resulied in decreasing the risk of contamination to the deeper
aquifer and Upper Three Runs Creck. However, levels of contaminants in the groundwater
continue to be measured at levels which exceed primary drinking \7ater standards.

2 Nurrer ous wells in the F&H area seepage basins ase poor quality [ow yields from perched water
tables. How many of the water table wells provide less than six gallons per minute continucis
yield, that is arc unsuitable for home use 3s a drinking water source? What is the water quality for
these wells? How many of these wells do not yield encugh water to provide a representative sample
(minim- of three casing volumes)? How many of the wells cvidence faulty well installation?
Does SCDHEC and EPA require the same groundwater protection for perched water tables which
are unsuitable for o drinking water supply System as for legitimate aquifers?

Respoase: Wells at theF and H Area scepage basins have been instalied t 0 provi de representative
samples from the aquifer units that they monitor. No perched water zones are monitored. Low
yield is not an indication Of an inadequate monitoring well. Many of the wells monitor zones that
have a high percentage of clays and fine grained materials. In SOme locations the water tabk

surface is verv close to the underlvineg confining unit; this results in a very thin water table aquifer.
Wells in these zones (high clay content and (hin water table) tend to produce a low yield. This is in
contrast to wells which are installed t 0 provi de water fos domestic usc, which are specifically
designed to extract water from thick un®z of coarse grained materials in order to ensure a high
yield.

The integrity of the monitoring network | S evaluated regularly, and corrective actions m taken to

repair and/or replace any wells which do nut provide representative samples or show evidence of
faulty hardware or construction.

3 Provide documentation on  the level of contamination that is discharged from the Congaree aquifer

to Upper Three Rtms Creek? Provide similar documentation for the deeper aquifer that discharges
into the Savannah River?




interim Action ROD WSRC-RP-04-1162
F-Area Groundwater Operable Unit Revision 1

Apil 1935

Respoase: Environmental monitoring indicates that contamination which is discharged to Upper
Three Runs Creek and to the Savannah River from deeper aquifers is negligible.

The EPA has determined that capping is protective of human health and the environment. Is
capping with institutional control M allowable remedial alternative under CERCLA? Since
implementation of capping, groundwater has improved dramatically thus decreasing future risk to
human heaith and the environment through institwtional control. What peried of institutional
control was considered by SCDHEC/EPA in evaluating the NO action alternative under CERCLA?

Response: A future land use policy for the Savannah River Site is currently being prepared. Until
future |and usc issues ar c resolved and a policy is implemented, institutior:al control cannot be
considered as e remedial altemative under CERCLA.

SCDHEC requiresthat groundwater used in the reinjection wells mctt drinking water standards.
How can SCDHEC allow tritiated groundwater that is 1000 times drinking water standards to be
reinjectod? How can it allow nitrates that arc 10-100 times drinking Water standards to be
reinjected When treatment technology exists to treat nitrates?

Response: | njection of water which contains tritium and nitrate in levels which exceed drinking
water standards can be allowed in the context of this RCRA corrective aetion because overall
groundwater quality in the aguifer will be improved.

Pumped water can simply be adjusted for low pH and discharged to the Savannah River meeting all
health and safety requirements of both EPA and SCDHEC st significant Cost savings over the
required remedy. \\/ st iS SCDHEC's and EPA's justification under RCRA for not requiring tha
most cost effective remedy which meets all dnnlung and surf’ water quality standards?

Respoase: J1 would not be acceptable 1o contaminated groundwater that is currently not
usednndnnkmgwﬂermmndmoniyadjwforbwﬂ{mﬂwndggcmgcnmmes;vmh

River. One of the remedial alternatives considered for the F and H Seepage basins was 1o extract
groundwater and pump i1 directly to the Savannah River with minimal tr eatment. It was estimated
that levels in the Savannah River would remain below drinking water standards if this alternative
were implemented, However, this alternative was not selected. It seemed to be counter intuitive to
pump contaminated water out of the ground whese it is relatively isolated from environmental

receptors and place it directly in the Savannah River which serves as e public drinking water
source.

A different cnvironmental remedy for the same site can be arrived at under CERCLA versus
RCRA. In fact, the DOE submitial to SCDHEC and EPA for the proposed remedy under CERCLA
is that N0 action be waken: \What has been SCDHEC's and EPA'’' s response to DOE’ s proposed
remedy under CERCLA of no further action (Rev, 0, Proposed Plan for F and H Area Grousidwatcr
Operable Unit). What was your basis for rejecting the proposal, particularly for basin H-3 which is
not regulated under RCRA.

Response: DOE is subject tv the Federal Facility Agreement which mandates that all RCRA
regulated units should be addressed under RCRA and then reviewed under CERCLA to determine

if additional action iS necessary to protect human health and the environment. (Reference comment
response number 17 in the general response section)

Therisk assessment process Used iS flawed. Proposed tritium Standards e rc three times higher
current standards. When performing YOUr risk assessme nt yYOU USed pruposed conuentration limits
wkn they were higher than existin;; iimits. However, in the ass of tntium you used the existing
limits when proposed limsts o rC Over three times higher, There 1sno rational basis for ignoring
nitratesin therisk assessment process nor is there any healtVenvironmental based ‘ men for
pdmping/treating and fecirculating the tritium plumeto maintain a 20,000 pCi/mt. contour. If you
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are not maintaining the drinking water standasd isopleth then 200,000 pCi/mL or current levels arc
8s equally valid as the 20,000 pCi/ml isopleth for tritium. \Why weren’t the proposed tritium
standards used (60.900 pCi/L)?

Response: Quantitative Risk Assessment based on the most current data has not been performed.
Risk assessment work performed to evaluate the potential risk associated with groundwater
contamination at *¢ F and H Area Scepage Basins is based on an extensive list of hazardous and
radicactive constituents. The primary drinking water standard for tritium (whether proposed or
current) is not e significant factor in the estimation of risk.

The state and EPA have specific areas of regulatory authority. The state does not regulate
groundwater contaminated by radionuclides. Docs SCDHEC claim regulatory authority over
radionuclides? Under what authority and has the Federal government given ttp its sovereign
immunity?

Respomse: SRS signed a Memorandum of Agreement on April 8,1985, agreeing to comply with
the substantive requirements of the South Carolina Pollution Control Act (PCA); the South
Carolina Hazardous \Wwaste Management ACt (SCHWMA) and regulations promulgated thereunder.
The definition of pollutasts under the PCA can be interpreted t0 include radionuctides.

In addition, 1o the above, SRS entered into a Scttlement Agreement (87-27-SW), as amended on
June 14, 1989, in which DOE agreed to sddress the hazardous constituent contaminants in the
groundwater as defined by RCRA as well as groundwater contamistion Dy other constituents such
as nitrates and radionuclides as defined by the SC PCA. These actions were taken as a matter of
comity rather than as awaiver of sovercign immunity.

Besides the DOE SRS, SCDHEC regulates municipalities, private businesses, and other State @ nd
Federal agencies. Does the DOE SRS receive equal treatment under the [aw relative to
enforcement or fines? What other facilities are being required 10 pump/treat and reinject as a
remedial action? How many are allowed 1o reinject comtaminated water above drinking water
standards? How many ACL's have been granted by SCDHEC in the last five years?

Response: SRS receives equal treatment under the |aw as compared to other industrial and
governmental facilities. The F and H Areas Secpage Basins groundwater plumes contain both
hazardous and radioactive constituents that differ greatly from those found at most facilities
requiring groundwater remediation. Therefore, the propesed corrective action is unique. No other
facilities arc currestly required to pumphreat ® Nd reinject, Or O reinject water which exceeds
drinking water standards.

No ACL's have been approved by EPA Region IV or SCDHEC in the past five years. However,
ACL’s o IC a viabic alternative 10 complete restoration of aquifers 10 drinking water standards. In
fact, the corrective action required by the RCRA permit specifically allows for evaluation of e n
ACL demonstration at the conclusion of Phase 1. ‘

Regulatory oversight by SCDHEC at SRS iS funded by a grant from DOE. How many
municipalitics, private industries, and other government agencies fund their own regulatory
oversight? How dots SCDHEC avoid a conflict Of interest. that is, the more remedial actions
required the higher the funding level for SCOHEC?

Respoase: Through permit fees and other funding mechanisms, all municipalities, private
industries, and other gavernment agencies fund their own regulatory oversight. There is no conflict
of interest. The grant i s based 0N a seope Of Work submitted by SCDHEC and approved by DOE on
an annual basis 50 more remedial actions do not necessarily mean more funding as both parties
must ® gtu as to the level Of work necessary for the year.
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Letter from Mr, George M, Minsg te the EPA
Respoase:

Levels of tritium in the groundwater plumes have generally decreased since operation of the basins
was discontinued in 1988. Additionally, the installation of the low permeability caps over the
basins has sarther controlled the migration of contaminants into the groundwater. All of the
tritium currently contained in the F&H Secpage Basins is due 10 pre-1988 operations. There is no
contaminated water currently being contributed to the FRH Area Scepage Basing. Contaminated
effluent water and aay contaminated water due 10 processing of existing inventories is transferred
to the Effiuent Trestment Facility for processing.

As stated in the WSRC Report, “Assessment of Tritium in the Savannah River Site Environment,”
is a tritium balance for SRS operations from 1952 10 1991. The FAH Seepage Basins have received
662,790 Curics of tritium, relcased 268,533 to Fourmile Creek, released 202,567 Curies to the
atmosphere through evaporation, and currently (as of 1991) the basins contain 37,618 Curies.
Subtracting the 1ast three numbers from the first gives a difference of 161,072 Curies, which is the
amount of radioactivity eliminated through the radioactive decay process.

Currently, only funding for Phase I of the FAH Groundwater Remediation Project has been
budgeted, Additional funding would be requested for the remaining phases, if required following a
technical evaluatic. the Phase 1 Operations.

Since the carly fiftie:, a significant amount of research has been conducted on the transport,
metabolism, and radiation dase due 10 tritium in the environment. One of the better references was
published by the National Council on Radiation Protection and Mcasurements (NCRP) as NCRP
Report NO. 62, Tritium in the Environment. 1t may be ordered from:

NRCP Publications

7910 Woodmont Avenue

suite 800

Bethesda, MD 20814-3095

The International Commission on Radiological Protection (ICRP) has developed a quite thorough,
although somewhat complicated_ for cafculating radiation dose from ingestion, inhalation,
and absurption of tritium through * skin. ICRP Publication 30, Part 1, contains tritium
information in addition to a description of the radiation dose calculation system. It can be ordered
through your lecal bookstore by referring to the identifier, ISBN 0080226388.

During the approximately 40 years of SRS operation, the tritium dose for customers of the
Beaulort-Jasper Water Treatment Plant was about 3 millirem (WSRC-TR-93-2 14, Table 4-7).
During the same time period, the very conservativiEPA limit of 4 millirem per year would have
allowed o dose of 160 millirem, Fuwse liquid releases of tritium will decline since all reactors are
shut down and the inventory Of tritium in the scepage basins Will be depleted by the natural
decaying process.
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Memorandum

!
To: SRS Remedial Project Manager, US. EPA, Region |V -

From: George M. Minot
Date: February 6.1995

Subject: Resolution Regarding SRS F- and H-Area Groundwater Operabdlz Units

WHEREAS, the F-Area Hazardous Waste Management Ares consists of a series of thres hydraulically
connected. unlined basing (F-1, F-2 and F-3) 10 which wastewater flow was tenminated 0N November 7,
1988 and the H-Area Hazardous Waste Mansgement Area comsists of a  series of three hydraulically
connected. unlined basing (H-1. H-2 ond H-4) to which wastewater flOW was tenninated ON November 7,
1928, @ id

WHEREAS. the radioactivity re Cased to the unlined basins constituting the F-Area Hazardous Warte
, Management Facility and the H-Area Huxardous Waste Management Facility is due primarily to tritium, a
radioactive for m of Hydrogen with o halfife of about 12.5 years, and

WHEREAS, currently, there is no known effective mathod to remove * iitium from groundwater, and

WHEREAS, F- and H-Arcas and vicinity are on o surface and groundwater divide; shallow grounawster

flows toward either Upper Theee Runs or Fourmile Branch, both of which discharge directly into the
Savannah River, and

WHEREAS .the Maximum Containment Level (MCL) for writium (i.c. the maximam pmnkibk.level of

tritium iN water that is delivered 10 o Uscr of a public watersystem) is 20 picocuries per Milliliter (pCifmL),
and

WHEREAS, the Savannah River supplics domestic and industris] water for the Port Wentworth
{Savannah, GA) water treatment plant and for Besufort and Jusper Counties in SC and snalytical results of
calendar 1993 water studics indicated that the water in the Savannsh River dr wasiream from SRS shiowed

& maximum reading Guhg ons sampling event of 1.92 pCi/ml. of tritium (approximately 10% of MCL),
and

WHEREAS, analytical results of calendar lmmmwmmmuquduyofdwUm
Three Runs and Fourmile Brangh was “generolly accepiehle, with the exception of the tritium
concenirations” (i.c., Fourmile Branch maximum reading during one sampling svent was 63.9 pCitnl or
spproximately J.S times the MCL: Upper Three Rmmmﬁ\gm 12.9 pCi/ml. or
approximately $0% of MCL), and

WHEREAS, in mid-199), the contaminsted groundwater plume, a8 defined by the 1,000 pC/mL tritium
isoactivity contour (i.c., 50 times the MCLY), in the F-Arca was less than 400 foct from the Fourmile
Branch and the contaminated groundwater plurmne in the H-Arca was approximately 135 foet from the
Fourmile Branch.. At the same time, it was reported that the F-Ares plume contained zones of tritium
concentrations as high as 30,000 pCi/ml or 1.500 tiunes the MCL and the H-Arcs plume contained zones |
of tritium concentrations as high as 16,000 pCi/mL or 800 times the MCL. In sddition, it should be noted
that the sforementioned comaminated groundwster plumez sre generally confined to the shallow squifers




() 20

(i.e.. Steed Pond, Upper Three Runs, and Gordon a.k.a. the Floridan Aquifer Sysiem) which are the
primary source of domestic weter supplies in Aiken County, SC, and

FURTHER, in 1987, DOE identified 36 major municipal, industrial and sgricultural groundwater users
within 20 miles of the center of SRS, and in 1992, the maximum tritium concentration measured in aay
ons of the 217 wells in the shallow aquifer wmits withis the ares designated as “Soparations and Wasts
Management® was 180,000 pCi/mL oc 9,000 timas the MLR, and

FURTHER, the Westinghouss Savannsh River Company (SRC) has siated that “Actual or threasened
releases of hazardous subsiances from the stse, |f not oddressed by the preferved aliermative or one of the
other action measurss considered, may present o currems or posential threat 1o public health, welfare, or
the environment,” but has not quantified the F- and H-Ares Groundwater Operable Umﬁcnnﬂu)to
humans (or the wildlife) resulting from exposurs to groundwater contaminated with hazardous

radioactive constituents, including tritium, and

FURTHER, 1o the best of my knowledge, neither DOE, SRC, or any other entity has made available fov
publig review in the SRS-area any recently de-classified Los Alamos National Laboratory or other studies
involving human exposure to tritium and other radionuciides detected in the F-and H-Area groundwater in
cancentrations that require remec istion.

FURTHER. the SRC Environments! Monitoring Section's Envircamental Geochemistry Group (EGG),
which regularly samples approximately 1,400 groundwater wells throughout SRS, has publicly s1ated
“groumdwaicr oquifers am be o major potireey for hazsarsous and radivactive suhstances 10 move beyond
the site hawndary, as well ax into the Savesudr River.” However, 0 my knowledge. the public has not
been made sware of the rate(s) of migration of the identified hazardous and radicactive substances toward
the site boundaries snd/or the six SRS tributaries that d-sin to the Ssvannsh River and/or the Savannsh
River, nor has the tots! estimated volume of comaminated groundwater to e remediated been disclosed.

THEREFORE, BE IT REQUIRE DTHAT, DOE and/or SRC promptly and before proceeding with Phase
1 of the preferved aliemnative fir groundwater remmadistion st the F-Ares end H-Ares Groundwater
Operable Units (at an estimated Capital Cost of approximately 532 million plus an estimated on-going
Masmemce&Opemmmafﬂw“mﬁwnmhmmmofm).mnn
necessary actions to further quantify the “current or polentiol threot 1o public health, welfare or the
environmen!" associated with Aliematives |, 2 and J and, concustently, provide more complete
information regarding the tritium and other radionuclids concentrations in the groundwater plumes, the
SRS streams and the Savannah River, and publish a response 16 the following comments and questions:

1. Given that the half-life of tritium is spproximately 12,5 years, how much of the tritium concentration
recently recorded is antributable to the pre-November 1988 operations conducted at the Separstions and
Waste Management area? How many liters of contaminsted water st what pCill. is boing contributed
daily, m&!y.mmhbbydn Mdmmdmﬂh.md
~~—%ses” within the F- and He2ouw Oroundwaser Opersbls Units? Sinos basin closurs activitics
weumdlywwulml 1991 (F-Arca) and on June 11, 1991 (H-Area), where, and in

what manner are the contaminated wastes from continuing operstions being stored? Is this wasie stream
being addressed by any Of the alternatives?

2. Given that the geography/geology in question is located within portions of the SRS site that will
undoubtedly contmue 10 be DOE-owned and contractor-opersied for s very long time, it is not obvious (o
me why the contaminated groundwster needs 1o be cleaned 10 residentisl drinking water standards 10
satisfy DOE objectives, nor is it clear from the public information provided that the preferred aliemative
for remediation will be able to meet this standard. Does DCE have in hand or has the U.S. Congress




budgeted sufficient ea~marked funds to filly implement all Phases of this project and still have funds

svailable to address other alleged severs o vionenental remediation roblams at SRS (i.s.. the Canyons,
High Lovel Wasts tank farms, Plutoniam storage, ¢9c.) st the same time? s SRS G

3. Inasmuch as “there is o kncn effective method 10 remove iritium from the groundwoter,” it would
mmummmum-mmmm-»m

through the skin, inhatation of tritiem-contaminated water-vapor, ingestion of tritium-comtamiasted
lw.auﬁdmmmhvmpﬁmmmmu.uﬁomuﬂm

mw Also, it will be imiporaant 30 educate the public with regard to the
mofdnm&u on humans and animals at different concentrstions or dosages and how

tommcwmofmnm

¢: Drew Siaton, Public Involvement Coordinator . Westinghouse SRC *~
Brian Costner, Energy Research Foundation
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Respoase: The specific comments addressed rezarding the lack of a scientific justification for the project
and concems regarding cleanup (o a residential standard have been previously addressed in the general
response section. (Referemce comment responses for numbers 2 and 4)
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DrM.ﬁoPefﬁui.Mmgc
Savannah River Operations Office
P.O. Box A

Aiken, SC 29802

Dear Dr. Fiod: January la 199s

1 was delighted last night 1o mwwmwm in North
Ammhmdmmm mﬁmdmndm the
;-Axeamdli- hq:’m“lhlmdgnhdbyﬁn of scientifie
sdﬁuﬁoarvw 0 5 Wt sppears to be a high-minded expedition
the EPA “?EC.M " - Km«ruu&
‘tm orerating cost 1
happens” wh,mmm"?u mmmm ;umy
opinion. an expetimental enterprise
remediation capital

Anothe; concesn that I have is that the standard of the residential
alternative for this project was mandated by EP, Nﬁmw
\mmuwmmm . this EP Mmymwxm

motion moving through the SRS CAB 10 zone the ares encompessing the Seepage
Bumsunmh

Befmmmmuh 1 recommend that it be
submitted to mﬂemudeuﬁﬁemmu whether or not the project is
justified on a scientific, engineering. and cost basig. _

Sincerely,

h /’ J
oo f‘,'.:fl,’igz_—:.
W.F Lawless
Associate Professor of Mathematics and Psychology

A Colioge of The Unissd Methodust Onarch and o Ovutian Medodinn Epumpe) Ovweh
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P.O. Box A

Aikea, SC 29802

tdear Dr. Fi sk January 28, 19s

Re: My last letter to you on F/H Seepage Basin Groundwater Cleanup

1 rocommended 10 you in a letter dated January 10, 1995, that beforc DOE

continves with the Sespage Basin the project be submitted to i
scientific pscr review 0 @ : ornot it is justified on a :

sincerely,
5
'l ,' o' /
/l ,‘%ﬂ’»ﬁ Can—~
WEF Lawless
Associste Professor of Mathematics and Psychology

A CaBoge of Ths Uniwnd Methaliot Coawrch and he Outstian blotheddinn Eptesopal Chrurch
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Letter from Mr. Tim Connor to the ERA

1.

We sec no cvidenoe at this time that remedial actions beyond those curreatly being implemented
under the RCRA Post Closure Care Requirements are necessary 0 protoct human health and the
environment,

Response: The IROD has been modified and it is stated that the SRS RCRA permit is vicwed as
mmwmummmmmwmnm
further action beyond that required by the corrective action as identified in the SRS RCRA permit.

We respectfislly take issue with the decision to seck public comment on a “No Remedial Action™
option for the basing under CERCLA.

Reaponse: The “No Remedial Action™ ahiermative is included in the description of alternatives
sectior. as onc of the three alternatives that were evaluatéd for remediation of the contamination at
the F-Area Groundwater Operable Unit. Altermative 3 (groundwater recovery, trestment, and
injection) is the corrective action described in the 1992 RCRA Permit. This action has been
delerrained 10 be protective of human health and the cavironment. Therefore, no further action is
required under CERCLA.

B-18
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January 31, 1995

Frorges Close Hor Tim Connor

Boosg Charwarmon Associate Director
Thedsiore K Honis

fresclent

Mr. Jeff Crane

U.S. Environmental Protection Agency, Region |V
345 Courtland street

Manta, GA 30365

Dear Mr. Crane:

The Energy Research Foundation (ERF) has the following comments with
respect to plans submitted in December of t 994 by the U.S. Department of Energy’s
Savannah River-Site (SRS) to meet the requirements of the Comprehensive
Environmental Response, Compansatioand Liability Act (CERCLA) as such
requirements pertain to the F and H Area seepage basins at SRS.

ERFs interast in the timely remediation of the F & H seepage basins and the
contaminated groundwater assoclated with the basins goes back several years.
During that time our views on the issues involved have been repeatedlv convaved éo
both the South Carolina Department of Heatth and Environmental Control (SCDHEC)
and to SRS. Most recently, we submitted deatailed comments on the Post Closure Care
Requirements of the basins in October 18992 as part of the compliance process
required by the federal Resource Conservation and Recovery Act (RCRA). This
process led to SRS agreeing to install a remedial system at the basins designed to
prevent the further spread of contamination iMto a surface stream at SRS which isa
tributary {O the Savannah River.

It was and remains our view that the eidence of the spread of conlamination
and its measureable impact on affecled surface waters is a sound and compelling
basis for the ramadial action. Moreover, we believe the requirements imposed by
SCDHEC are weft-anchored in the law and settlement agreements negotiated with
and signed by SRS.

The anly question which should be on the table now is whether additional
remadial actions to contain contaminants from the F & H seepage basins are
necessary to satisfy the requirements of the Comprehensive Environmental Response,
Compensation and Liabllity Act (CERCLA) . Our view of: this Is two-fold:

1) We see no evidance at this time that remedial actions beyond those currently
being implemented under the RCRA Post Closure Care Requirements are nscaessary
to protect human health and the environment.
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2) Wa respectiully take issue with the decision to seek public comment on a "No
Remedial Action” option for the basins under CERCLA. in our vier 1, the Federal
Facility Agreement for SRS (Section 4, paragraph A) is clear that EPA’'s CERCLA
pracess will be used to augment, rather than supplant, corrective measures reached
under RCRA permit. in other words, the CERCLA procaess ought not be used to
undermine RCRA or RCRA-based consent agreements and enforcement by the State
of South Carolina of its hazardous waste laws.

The most sensible approach is one we thought the FFA laid out whereby RCRA
and CERCLA activities are coordinated to ensure a minimum of duplication and
conflicting requirements. wa agree that it is aporopriate to examine RCRA-based
decigions to ensure they satisfy CEACLA requirements. Yet, we don't believa the
precess is. well-served when a CERCLA reviow invites challenges to remedial actions
already agreed to by all parties via an open decision-making process in which all
panies, including the public, have had ample opportunity for input.

It is our hope that potential future confilcts and confusion can be avoided. We
strongly recommend that in instances like that presented by the F & H seapage basins-
-where a RCRA-based rermedial action has been developed and approved in
acoordance with the SRS B&memmreqmms-ﬂm EPA
repiace the “No " option with a "No Further Remaedial Action” option.

Notwithstanding £PA’s consideration of the "No Remedial Action” option at the
F & H basins, we befisve the process and the outcome 2f the RCRA Post Closure Care
Requirements were fair 10 all parties and consistent with the consent agree™ents and -
the law. We therefore urge EPA to accept the exdsting RCRA Post Closure Care
Requirements as the requirements of CERCLA for the remediation of
contaminated groundwater at the basins.

cc. fom Treger, DOE
Drew Siation, WSRC
Keith Collinsworth, SCOHEC
Brian Costner, ERF




